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WHAT IS LIFE? 


LECTURE DELIVERED AT CLARK UNIVERSITY. 
By Justus GAULE, 
Professor of Physiology, University of Zurich. 


Not many years since tradition would have had a ready an- 
swer to this question. The whole Middle Ages is characterized 
by the tradition that life is a process caused in the body 
by the soul, or, in other words, by a living power. It was 
something supernatural that caused life, something eluding 
investigation, not subordinate to the laws of nature. In 
the meantime, mankind has been forced from this attitude 
toward the problem of life by necessity,—necessity, that is, 
the sufferings of mankind and the desire to heal or, at least to 
ameliorate them. Out of this sympathy and the wish to heal 
disease medical science has arisen. It first began by collecting 
facts concerning everything known that would alleviate pain, 
but, in proportion as this store of experience grew, in propor- 
tion as the attempt was made to systematize this knowledge, 
in other words in proportion as the art of healing began to be 
taught as a science, it was no longer possible to ignore the 
fact that disease is a change in the processes of life, and that it 
was only possible to recognize the changes when it was known 
what had been changed, that is, what life is. Thus, Physi- 
ology, the study of life, came to form the foundation of 
medical science. This Physiology has already developed some 
conceptions of life as a scientifically recognizable process. It is 
in these conceptions of life that I wish to introduce certain 
modifications and it is of these that I wish to speak to you to- 
day. My modifications are dictated by the apprehension that 
the now prevalent ideas concerning the phenomena of life 
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will not lead us to the point where we can obtain the desired 
knowledge of the condition of living organisms. They cannot 
form the basis of medical science because they do not represent 
the reality. 

There is, for instance, the conception you will find incorpo- 
rated in most text books of physiology that living organisms 
are comparable to machines. Just as the machine develops 
energy out of the materials furnished and converts it into 
work, so does the living being. At the last Physiological 
Congress in Turin I protested against this conception, and 
called attention to the fact that an essential difference between 
the machine and the living being consists in the fact that in 
the former the structure remains unchanged whereas in the 
latter the structure, that is, the body, changes. All experi- 
ence, especially that of the physiologists, indicates that the 
difference between the machine and the living being is, that 
the former converts the calorics of combustible materials directly 
into energy; the latter, on the contrary, first makes the food 
a part of the body, while the tissues of the body in their turn 
decompose into simpler combinations thus developing energy. 
In a certain sense life consists of two processes, a constructive 
and a destructive, a truth that first occurred to Claude Bernard 
who says, ‘‘ la vie c’est la création et la mort. 

Connected with this is a second modification of opinion that 
I would suggest. You will frequently find the living organ- 
ism compared to a state consisting of cells in which every 
individual cell carries on a separate independent existence, 
takes its nourishment from the common store according to its 
need, and converts the calorics of the same into energy in com- 
pliance with its own organization. I do not admit that the 
cells are independent of one another. It is not so much that 
the term ‘‘Zellen Staat” is misleading, for in the state individ- 
uals are not so independent of one another as appears at first 
thought. It is the inferences that have been drawn from this 
term that make it misleading. Each cell, like each individual, 
has been considered equal to the others in respect to its food. 
Just as each individual needs a certain amount of carbohy- 
drates, proteids and fats, so each cell takes its carbohydrates, 
proteids and fats from the supply in the blood and changes 
them into the final products of the metabolic processes. This 
is, in my opinion, a false inference. Each cell requires for the 
work it has to accomplish and, what amounts to the same 
thing, for the maintenance of its structure quite specific sub- 
stances. They receive these substances from the other cells 
that have produced them through the medium of the blood or 
the nerves. The whole organism resembles a chemical labora- 
tory with as many apartments as there are organs or glands. 
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The substances produced in each apartment are those needed 
in others either for their construction or for their work. I first 
had occasion to convince myself of this dependence of one organ 
upon another in a series of experiments to which I gave the 
name Experiments in the Trophic Functions in accordance with 
the usage of other investigators. 

Fig. 1 shows what occurs in the Biceps and Psoas of the rab- 
bit after the ganglion cervicis infimum nervi symphatict has 
been irritated. At aaa number of the muscular fibers have 
been changed while others near by are normal. These muscu- 
lar fibers are torn and larger than the normal fibers, their con- 
tents have disintegrated into lumps and are stained dark with 
haematoxylin, while the normal fibers are red with eosin. 
Immediately after the experiment, the former fibers seem to be 
laden with a white inorganic substance that stands out dis- 
tinctly against the red bottom of the groove lying between the 
two ends of the muscle. In the groove one sees swollen blood 
vessels, blood outside the blood vessels and numerous connec- 
tive tissue cells and nerves. The only explanation that I 
could find at first for such a.change in the tissues was, there 
were certain substances necessary for the normal construction 
of the muscle and that, in consequence of the irritation of the 
ganglion, it was receiving either too much or too Itttle of the 
one or the other. Either the nerves or the blood vessels must 
have brought them here, the fact that the nerves showed 
changes in their structure spoke for the one hypothesis. Or 
the muscles may have received their materials from the blood 
and only the capacity to assimilate them from the nerve is lost, it 
acting in the character of a ferment. The swollen blood ves- 
sels and the circumstance that the alteration occurred subse- 
quent to the irritation of the ganglion symphatici, that, as we 
know, contains the nerves of the blood vessels, seemed to favor 
the latter hypothesis. 

All cells are dependent upon substances produced by other 
cells for their building material. Whether the nerves or the 
blood form the means of transit by which producers and con- 
sumers are connected, they form a unit. If the place of pro- 
duction is destroyed, or if the means of connection is inter- 
rupted, the consumer is also affected. 

But my trophic investigations not only led me toa knowl- 
edge of this unity, but through them I gradually came to real- 
ize that the organism is in a state of ceaseless inner change 
quite independent of the experiments one makes upon it, or 
the special surroundings and conditions under which one ob- 
serves it. Allow me to put this down as the third point in the 
change of front that I suggest, and to formulate it thus: Life 
is a continual change of the organism, that is influenced in- 
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deed by its surroundings but is not directly called forth by 
them. I gained this insight in the following way. While I 
was making test experiments to control the above mentioned 
observations, I made preparations of the muscles of animals 
that had in no way been operated upon and had been killed 
with chloroform. I discovered here similar changes to those 
in the operated animals. To be sure the changes were much 
less extensive than those in the operated animals, thus betray- 
ing the influence of the experiment, but what could call forth 
such changes in a normal animal? The first thought was, 
perhaps, that these are not changes but peculiarities of the 
muscles, but further investigation proved that at other times 
the muscles show none of these changes and were like those 
we consider normal. Thus there are changes, changes called 
forth by an experiment on the zervus symphaticus but that may 
also occur in the muscles of a normal animal, where no experi- 
ment has been made. I had to ask myself what these changes 
could signify? Then I observed some peculiar places in the 
skin-muscles of some rabbits that had not been operated upon. 
Microscopic investigation showed changes in the muscular 
fibers, in the blood vessels, in the connective tissue and in the 
nerves similar to those I had already seen in the Aiceps and 
Psoas and have described above. These changes, however, 
were more circumscribed and much less extensive than those 
after an experiment. Their size is generally that of a pea. 
Fig. 2 is the photograph of such a change. The muscular 
fibers are torn for about 5 m. m., and the thickened ends, 
filled with coagulated matter, surround the intervening depres- 
sion like a wall. Imbedded in the wall is the white substance 
already mentioned, that becomes whiter when treated with ox- 
alic acid and dissolves in hydrochloric acid, thus indicating the 
presence of some lime compound. A medullated nerve is 
always to be found passing through the hollow and when the 
preparation is treated with perosmic acid, the nerve outside the 
groove is found to be stained black as usual. This medullated 
nerve, however, loses its affinity for perosmic acid at at least one 
point in the groove and during the remainder of its course there- 
in it resembles a degenerated nerve. The white substance or 
myelin consists of blackened granules in the segments or cells as 
in Fig. 2. The blood vessels in the hollow are very remark- 
able. One finds regularly such an object as that at Fig. 2, b, 
namely 2 vein, to judge from the character of the walls, that is 
distended up to a semilunar object that abruptly checks the 
distension. Such an object is a familiar one to those who 
have made injections of blood vessels. It occurs when the in- 
jected fluid flows backward and is retained by the valves of the 
vein. Does the blood flow backward here? And what is the 
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connection between this process and the loss of myelin in the 
nerve, the tearing of the muscular fibers, the filling of the con- 
nective tissue with cells and the precipitation of a substance 
containing lime? The cause of this was not an experiment, 
the changes were called forth in the course of the undisturbed 
inner life of the animal. This can only be the result of a 
reconstruction taking place in the organism ; this reconstruc- 
tive process is so exaggerated at certain points that the func- 
tion of the muscle is disturbed. The places are circumscribed 
so that the general life of the animal is not threatened. They 
may not affect the animal otherwise than in the form of grow- 
ing pains that make us uncomfortable in youth. But these 
places are there; they are irrefutable witnesses of a process go- 
ing on in the interior of the organism without external incite- 
ment. What is this process? 

I have studied chiefly the frog for the changes taking place 
periodically in an organism, and have published the results in 
my paper ‘‘ Die Veranderungen des Froschorganismus (2. 
esculenta), wahrend des Jahres.’’ The method by means of 
which I made these observations was to weigh the single or- 
gans and, in order to be independent of the varying size of the 
frogs, I estimated in each case the relative weight of the organ 
to the weight of the body. The organism of the frog is espe- 
cially adapted for these observations because of the hunger 
period during the winter months. During this time no food is 
taken and a minimum of work is done, thus, if during this 
period the relative weights of the organs to one another vary, 
this can only happen by one organ losing while another 
gains, that is, one organ is reconstructed at the expense of an- 
other or from the material stored in another. The curves con- 
structed on the basis of these observations and published in the 
above mentioned paper show that the relative weight of the 
sexual organs increases during the fasting period. This can 
only occur at the expense of the other organs and the recon- 
struction of the cells of organs into sexual products must take 
place within the living frog, during the hunger period, at a 
time when no external influence is affecting it and when it is 
quite oblivious to its surroundings. Miescher showed that the 
muscles of the salmon supply the materials for the sexual pro- 
ducts. I further weighed the muscles of rabbits and found that 
their weight alternately increases and decreases. A report of 
these investigations was given at the Physiological Congress in 
Bern. On weighing the testes of the rabbit in the same way, 
I found similar variations of weight, betraying a similar relation 
of muscles to sexual products in the rabbit as in the salmon. 
The weight curve of the M. gastrocnemius of R. esculenta re- 
produced in the above mentioned paper disclosed a change here 
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also during the period of growth of the sexual organs. Now 
the second point in the reforms suggested leads one to think 
that it is not two organs only that are involved in this recon- 
struction. It is not simply that one organ supplies the mate- 
rial from which the other builds its cells. The whole organism 
is a unit, the life process is a unit, hence if one organ is 
changed all the others must change also, if sexual products 
are being formed then the whole organism must reconstruct 
itself. Hence it is that the curves of all the organs investi- 
gated of the frog also show a change in the relative weights in 
the course of the sexual period, that is, of the year. This is 
chiefly evident in the liver curves, the most important and 
largest organ of metabolism. The differences between the 
livers of the two sexes in the frog (2. esculenta) show what 
part the sexual organs play in this metabolism. 

In the further course of this study of the changes in the 
organism that occur in connection with the reconstruction of 
the cells of the organs and the construction of the sexual pro- 
ducts, I noticed something that seemed at first quite unex- 
plainable. A more careful inspection of the curves makes it 
obvious that the growth of the sexual products is not contin- 
uous. The curves of the ovaries descend in March, those of 
the oviducts and the testes in February. The curves of the 
liver and the muscles on the contrary ascend in February. 
The opposite of what we found taking place in the other 
months occurs here, the sexual organs are not developed at 
the expense of the other organs but these at the cost of the 
sexual organs. 

Now within two days in the month of February this year I 
discovered 10 frogs (R. esculenta), 9 females and 1 male, that 
had either none or very small sexual organs and this was the 
case without exception with all the frogs I examined during 
these two days. At the same time there was an exceptional 
increase in the size of the liver. Again, the difference in sex 
was especially noticeable in these enlarged livers. 

Figs. 3 and 4 are photographs of microscopic preparations of 
these livers, the one of the male the other of the female frog in 
which the sexual products had so far disappeared that it was 
difficult to find the place where they had been attached. One 
sees a marked difference in them. In Fig. 3 the liver contains 
large groups of cells between the tubuli, and in Fig. 4 it con- 
tains nothing of the kind. On the other hand the liver cells 
themselves in Fig. 4 are much larger and occasionally there 
are small clumps of pigment cells between them. The large 
groups of cells characteristic of the female liver betray some 
connection with the blood, for they contain red blood corpuscles 
at various stages of development. Thus when testes and ova- 
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ries lose material, both deliver it to the same organ. The dif- 
ferences in the sexual structures disappear so far as concerns 
the individual. Yet the substances from the male and female 
organs evidently play a different part in the metabolism of the 
liver, the material of the ovaries passing into special groups of 
cells in which it is probably transformed into blood, the mate- 
rial of the testes into liver cells. Both materials pass into 
cellular elements of the producing organism but not into the 
same kind. I give these two illustrations because they show 
very distinctly the connection between the sexual and the indi- 
vidual structures, but not only on this account. The restless 
mill of change through which the organism is continually pass- 
ing under the influence of cosmic forces finds its illustration 
here. What is happening here on a large scale is constantly 
occurring in the organism on a smaller one. Howcan such an 
inversion of processes take place in the organism? The fact 
of such an inversion we must accept for the curves show that 
before and after this period the sexual products are built up at 
the cost of the rest of the body and I could complement these 
curves with innumerable observations made in the course of 
other work. Something must happen just at this time in the 
month of February that causes an inversion of the processes go- 
ing on before and after. This something influences the whole 
month of February as the curves for this month prove, but it is 
most evident on certain days to which those belong in which I 
studied the frogs this year. What can this something be? I 
expected that the whole sexual period, the maturing of the 
sexual products from one spawning to the next, was coincident 
with the cosmic period, the year. I discovered in other cases 
the coincidence of living processes with a cosmic period. At 
certain times the fat bodies of R. esculenta disappear during the 
night and are rebuilt during the day. This is an adaptation 
to the day period. 

In Turin I showed how, in my study of the frog’s blood, I 
had found an adaptation to the monthly period in the varying 
number of the blood corpuscles. How is it possible that the 
cosmic forces obtain an influence in the formation of the cells 
of the living organism? ‘This can only be when the forces that 
cause them, the cosmic forces, also influence the fundamental 
processes of life. Nor is this very strange. An organism liv- 
ing in the world, must after all to some extent become adjusted 
to the mightiest forces governing the world. 

What are these forces? Heat, light, electricity — their 
periods probably correspond to the cosmic periods mentioned. 
Now a living organism is under the influence of all these 
forces simultaneously. Something that, like the formation 
of the sexual products, requires an annual period for its 
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accomplishment, will at the same time pass through the 
daily and monthly periods. This building up occurs at the 
expense of the other tissues of the organism. The other tis- 
sues also pass through a periodic evolution in which a maxi- 
mum and minimum areattained. Their periods must therefore 
have an influence on the formation of the sexual products. 
Now the periods are marked by the alternate approach of the 
organ to a maximum or minimum, and when these organs are 
in contra position to the sexual organs, while the sexual pro- 
ducts are growing at their expense, then, when they approach 
a maximum a falling off in weight will be noticeable in the 
sexual organs. In most months this falling off will be ob- 
scured in the change of influence that the various organs exert 
over the sexual products. But the curves that I published 
last year at Turin concerning the number of blood corpuscles 
show that the monthly variations are very different in size, 
that is, the influence of the cosmic force upon the formation of 
the blood corpuscles is very different in different months. 
Hence, it is possible that in February a cosmic force of 
monthly periodicity may obtain such an influence over the 
organism of the frog that the sexual organs decrease while 
other organs, above all the liver, increases. 

Hence the condition of the organism is at every moment 
dependent upon the cosmic forces affecting it, the mill of 
change that destroys cells and builds new ones is unceasingly 
active. Only when we have come to know the periods of the 
cosmic forces and their exact influence, can we say, that we 
may expect to see this or that in an organ. But are there not 
such representations of organs made without this knowledge? 
The text books of Anatomy, Histology and Physiology and 
other sciences represent and describe these organs as if they 
were unchangeable and of a quite definite structure. The 
most exact copy of a preparation of an organ can only possess 
the value of an instantaneous photograph of a transitory con- 
dition. Then one must remember that those that give these 
illustrations are not only photographers but also investigators. 
Among all the details the investigator selects the prominent 
and most frequently recurring features and the pictures they 
give are, to a certain extent, the 7ésumé of a number of condi- 
tions. 

Now I come to the last point to which I wish to call atten- 
tion. Life in the living being is a continual process of recon- 
struction. In doing this it adapts this being to the world, it 
takes place under the influence of the cosmic forces. But to 
sustain life it must adapt the living being to its environment. 
Science has concerned itself until now almost wholly with this 
adaptation. This can only take place in the recurrence of the 
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secondary wave on the primary wave crest but it must also 
lead to a re-formation of the living being, if the propositions I 
have suggested are to be useful. Can we perceive anything of 
this re-formation? At present, and as long as the reconstruc- 
tion under the influence of the cosmic forces is so little known, 
we can detect it only when the change of environment is great 
and very rapid. Then the inner change will be so significant 
that we can attribute it only to the change of environment. 
A year ago I was placed under such varied conditions of life that 
the changes that took place in my blood could be attributed only 
to these external variations in the surroundings. This was 
during my balloon ascents. In the first I reached an altitude 
of 5,300 meters and at 4,700 meters the number of blood cor- 
puscles was counted and the unusual number of 8,800,000 was 
found. Since my companions also had a very high number 
of corpuscles I determined on my second ascent to make prep- 
arations of my blood in order, if possible, to discover the 
changes in it that might explain such an increase. The sec- 
ond ascent took us to the altitude of 4,200 meters. The num- 
ber of my blood corpuscles was somewhat less than before, still 
8,080,000 was an enormous increase over the number I had 
counted only three hours before in my laboratory. Fig. 5isa 
photograph of the preparation made of my blood at 4,200 
meters. Many of the blood corpuscles up there had nuclei and 
down below they had none. That the red blood corpuscles of 
man contain no nuclei has become an axiom of the histologist. 
These nucleated blood corpuscles throw some light on the man- 
ner of increase of the blood corpuscles, for nuclei are an indication 
of dividing, that is, multiplying cells. It shows us also that 
the blood adapts itself to the changed conditions in high alti- 
tudes by changing its structure, for the cells take the place of 
the structure of the machine. In so rapid a change we have 
not to consider a simple development of force between isolated 
molecules in a solution, no, we have a change taking place in 
complicated blood corpuscles. Just as the organism adapts it- 
self to the world, the inner mill remodelling the cells under 
the influence of the cosmic forces, so it also adapts itself to the 
changed environment, the cells becoming different. We are 
ever under this double influence. The one process of ceaseless 
movement, by which the cells of the organism and the sexual 
products are formed, must combine with the other by which 
the cells sustain their life and that of the organism in opposi- 
tion to the forces of the environment. ‘The cells disappear 
again as quickly as they were formed. After my descent the 
number of my blood corpuscles was only 5,600,00. Fig. 6 is 
the photograph of a preparation of my blood then. The nuclei 
have quite disappeared. This case of adaptation is wonder- 
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fully instructive. It shows all the difference between the or- 
ganism and the machine, the latter has to do with the devel- 
opment of power, the former with a change of structure. It 
also shows us that we are at the beginning of a new period of 
knowledge in which we shall be obliged to follow the state of 
the organism in connection with the conditions under which it 
sustains its life even to the cells. This period introduces new 
problems, it also promises us new fruits among which—if I 
overlook the effect upon medical science—I count, as not the 
least, a new conception of evolution. 


EXPLANATION OF PLATE. 


Fig. 1. Photograph of cross section of a skin muscle with 
trophic change. The unchanged fibers a a are stained red, 
those with trophic changes are stained from blue to dark blue 
and black. Section in Canada balsam. 

Fig. 2. Photograph of a trophic change in the skin muscle. 
The muscle is spread out and treated with Os 04 and laid in 
glycerine. aa The torn and changed fibers form a ridge or 
wall. b The nerve stained with Os 04, b’ point where the 
medullated sheath is no longer blackened. c The vein, c” the 
enlarged vein with the valve. 

Fig. 3. Photograph of a section of the liver from a 2. 
esculenta female after the disappearance of the ovaries. a—a Liver 
cells. b-—b Large groups of cells between the liver cells. 

Fig. 4. Photograph of a section of the liver from a 2. 
esculenta male after the disappearance of the testes. a—a Liver 
cells. b-—b Small groups of pigment cells. 

Fig. 5. Photograph of blood at an altitude of 4,200 meters. 
Blood fixed in the balloon three hours after ascent. The nu- 
clei are dark blue sharply defined spots. In some instances it 
is a mere point, at others it is larger. Highly magnified. 

Fig. 6. Photograph of blood after the return from the bal- 
loon ascent. The blood corpuscles are rich in hemoglobin, 
are evenly stained and no differentiation is discernible. 

As the corpuscles are stained with eosin, which makes little 
impression on a photographic plate, they appear like shadows. 
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Photograph 5 


Photograph 6 
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THE PLETHYSMOGRAPHIC EVIDENCE FOR THE 
TRIDIMENSIONAL THEORY OF FEELING.’ 


By H. C. STEVENS. 


The controversy which, at present, exists in Experimental 
Psychology, between the adherents of the pleasantness—un- 
pleasantness’ theory of feeling and those of the tridimensional 
theory, needs a recapitulation of its arguments fro and contra. 
In 1896, Wundt published the tridimensional theory of feel- 
ing in the Grundriss der Psychologie; another exposition was 
published in the Vorlesungen, 3rd ed., 1897. In 1899 Titch- 
ener * published a criticism of Wundt’s theory. This, Wundt‘ 
replied to at some length, in the same year. In the introduc- 
tion to his article, Titchener points out that in the absence of 
experimental results which bear on the discussion, his argu- 
ments are based on introspection and general reasoning. But 
since the lack of experimental results affects Wundt as well, 
then, by inference, his theory rests on the same foundation as 
Titchener’s arguments. The experiments of O. Vogt might 
seem to support the Wundtian theory; they are, however, not 
admissible since (1) the results do not agree with Wundt’s; 
(2) the method of experimentation has not been confirmed. 
There are two specific objections to the tridimensional theory 
and some negative observations. 

(1) Since feelings are limited by maximal contrasts, no pairs 
of feelings would be true feelings unless they exhibited this 
peculiarity. E—D and S—R do not; D is or may be merely 
the absence of E; R is or may be merely the absence of S. 
Neither D nor R is a truly active feeling, and therefore cannot 
be the maximal opposite of Eand S. (2) Wundt gives two 
different accounts of the way in which the chief directions of 
feeling are related to other mental processes. (a) Inthe Vorlesun- 
gen, P—U correspond to the qualitative aspect of sensation; E— 
D, to the intensive aspect; and S—R, to the temporal aspect. 


1From the Psychological Seminary of Cornell University. 

2Throughout this article, I shall indicate respectively Pleasantness- 
Unpleasantness, Excitement-Depression, and Strain-Relaxation by the 
letters P-U, E-D, and S-R. 

§ Zur Kritik der Wundt’schen Gefiihlslehre. Zeitschrift fiir Psych., 


19, 321. 
*Bemerkungen zur Theorie der Gefiihle. Phil. Stud., 15, 149. 


i] 
4 
a 


14 STEVENS: 


Now, if quality, intensity and duration are represented in the 
directions of feeling, ought not our spatial experience also to 
have a direction of feeling, ¢. g., expansion and contraction? 
(6) In the Grundriss, there is a different explanation of the 
relations. If a feeling modifies a present state of conscious- 
ness, it is P—U; if the feeling exerts a definite influence on a 
future state, it is E—D; if the feeling is determined in its pecu- 
liarity by a past state it is S—R. In the former case, the 
directions of feeling depend on the attributes of sensation; in the 
latter, on the temporal course of consciousness. (3) The third 
point consists of some introspective observations. A practised 
student observed his affective experiences during the year; the 
result was that no emotive content, besides P—U, was observed 
which could not be definitely localized in a bodily organ. 

Wundt replies to this criticism in detail. He first considers 
the statement that no experimental results were extant prior 
to the publication of his theory. He indicates several sources 
of such results. (a) He himself had pointed out, in the 4th 
edition of the Grundzige, that P—U are mainly dependent on 
the common feelings; that, in the case of tones and colors, such 
terms as ‘stimulating’ and ‘ mild,’ ‘exciting’ and ‘depressing’ 
are necessary to describe the attendant feelings. (4) There 
were also Mosso’s older experiments with the balancing board 
and hydrosphygmograph, as well as those of Kiesow and Mentz 
with taste and acoustic stimulation. (c) In the present paper, 
Wundt finds corroboration of his theory in Lehmann’s Atlas 
of Plethysmographic Curves. We shall return to this point 
later. (d@) Wundt also returns to O. Vogt’s results. This 
may be due to the opportunity which Wundt had had of seeing 
the method in use, during a visit of Vogt to Leipzig. The re- 
sults are in essential agreement with his own. Vogt hasa 
hebende and a depressing feeling, and S—R. There are, how- 
ever, two differences. (i) Vogt has a feeling of activity 
(Activitatsgefiihl) which is concomitant with the activity of 
the will. (ii) The types of feeling are not merely directions of 
feeling, but are themselves simple, indivisible feelings. In 
accounting for these differences, Wundt identifies the feeling of 
activity with E, probably in combination with S—R. The 
second point of difference, he thinks, is due to the small com- 
pass of stimulus effects that Vogt observed. 

(1) To the first objection, that D—R are not active feelings 
and therefore not the maximal opposites of E and S, Wundt 
answers that they are fac/s, determined by introspection. (2) a. 
Spatiality is not one of the feeling directions, because it does 
not appear either in introspection or in expressive movements. 
5. As to the two references of the feeling directions, they are 
merely two ways of viewing feelings in relation to other mental 
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processes. On the one hand, feelings are related to the attri- 
butes of the sensation; on the other hand, they are related to its 
temporal course. These two relations are not mutually exclu- 
sive. (3) Wundt criticises the introspective observations, a. 
because introspection was used without experimental control, 
and 4. because the statement of the result—that besides P—U, 
no other emotive content was found which could not be definitely 
localized in a bodily organ and was therefore a sensation or 
sensation complex—implies that feeling does not depend upon 
sensation. But this is not true. 

So far, our purpose has been to summarize the arguments 
and replies of the two protagonists in the discussion, with a 
view to bringing out the state in which the question at issue 
now rests. The more immediate end of this essay, however, 
is to test the validity of the interpretation placed by Wundt 
upon certain of Lehmann’s curves. 


Up to 1899, the most complete and available experimental 
material for the study of feeling was afforded by Lehmann’s? 
Atlas of Plethysmographic Curves. As already mentioned, 
Wundt* found substantial support for his theory in these 
curves; and, indeed, with the possible exception of Mentz’ 
work, this was the first considerable experimental investiga- 
tion of the problem of feeling. It is necessary to distinguish, 
in these curves, two distinct types of reactions. On the one 
hand, there are the simple, unequivocal reactions of P—U; on 
the other, there are complications of reactions, which are con- 
siderably involved. Wundt is concerned mainly with the 
latter, and, in his interpretations of them, differs radically from 
Lehmann. Lehmann thinks that the ‘‘ resultant’’ curves are 
complications of P—U effects with strain-states (Spannungszu- 
stande) of the attention; the strain-states he believes to be 
sensation processes only, without any feeling character what- 
ever. Wundt takes an opposite view. He says: ‘‘I do not, 
however, consider as such components, P—U on the one hand, 
and other states of consciousness not affective in character, on 
the other; but feeling components of different quality and ex- 
pression, throughout.’’*® Wundt’s procedure, then, in turning 
the resultant curves to account for his own theory, consists in 
finding curves, the pulse-characteristics of which agree with the 


lLeipzig, 1899. 

2It should be pointed out that Wundt’s draftsman has reproduced 
but poorly the curves of Lehmann’s atlas. For example, Fig. 3 is 2 
mm. shorter than the corresponding part of Lehmann’s curve; and 
Fig. 1 is 1.5 mm. shorter; also, the reproductions of many individual 
pulses are grotesque. 

8Loc. cit., p. 157. 
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logically determined pulse-characteristics of the chief directions 
of feeling. Thus, the pulse of P, E and R is intensified; but 
P retards the rate; E does not change it; R accelerates it. 
Similarly, S, D and U weaken the pulse; while S retards the 
rate; D makes no change; U accelerates. Now, the purpose of 
this essay is to inquire how far the physical characteristics of 
the curves bear out the constructions that are put upon them; 
and that on the basis of Wundt’s own pulse determinations. 

Wundt quickly passes over curves of P—U. These reac- 
tions are well known. He finds, however, two plates, XXII 
and XXIII, which show the expressions of E—D unmixed, at 
least, with P—U. These plates give the results of experi- 
ments with a state of feeling which Lehmann was, at first, 
unable to explain. The observer P. L., ‘‘a strongly built 
grown mau,’’ gave a curve of small constant volume and small 
pulse. This reaction, Lehmann suspected, was not normal. 
After several attempts, it was evident that the state was proof 
against ammonia stimulation and the fright caused by a sud- 
den noise, XXI B.C. It yielded, however, on another trial, 
XXI D., a small increase in volume to fright (contrary to the 
normal reaction), and a marked reaction to P, which was ex- 
ceptional. These were the circumstances under which plates 
XXI, XXII and XXIII were obtained. That is, an abnormal 
state was present, the symptoms of which were constantly 
diminished arm-volume and small pulse. 

After failing with more severe stimuli, Lehmann attempted 
to dissolve this state with ‘‘ weak, pleasant and sufficiently 
varied stimuli,’’ such as could not set up a psychical strain 
(Spannung.) He began, XXII A, with ‘‘some weak tuning 
fork tones.’’ ‘Two stimulations were given: (i) short; this 
yielded a plain increase in arm-volume; (ii) long: this yielded 
an equally plain decrease. The next three curves, however, 
B, C, D, showed certain common variations. At the very be- 
ginning of the curves, the arm-volume was large and the pulse 
high. Very soon the volume sank to a low level with small 
pulse. In XXII E, Lehmann touched the observer very softly 
on the ear; this was pleasant; a little later the volume in- 
creased, and maintained itself at a high level with large pulse. 
This reaction gave Lehmann the key to the explanation. He 
says:* ‘‘I now feel tolerably certain of my case; the relatively 
large volumes, with high pulse, were the indication of the nor- 
mal balance of affection in which the observer happened to be 
when he did not expect a new experiment; but as soon as an 
experiment impended, the psychical strain (Spannung) re- 
turned, characterized by small arm-volume and low pulse. If 


1 Die kirperlichen Aeusserungen psychischer Zustande, p. 81. 
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this be the correct view, then one would need only to wait a 
moment for the strain to cease, and the reaction would become 
normal again.’’ Plate XXIII furnishes proof of the correct- 
ness of this hypothesis. In A, the stimulus was a loud noise, 
which produced some fright. The fright expressed itself by a 
small decrease in volume; after this, there was a distinct in- 
crease in volume above the original zzveau, with increasingly 
larger pulse. Similar changes took place in the three other 
curves. With reference to this set of experiments, XXI— 
XXIII, Lehmann says:' ‘‘ The main fact that emerges out of 
all these experiments with irregular results is, that the ob- 
server was only rarely in a normal balance of affection; while 
another state of feeling dominated throughout. That this for- 
eign state was strain or expectation is not however completely 
proved; it is only a provisional hypothesis, if, at the same 
time, a very natural one.’’ He says, further, that sure proof 
would be furnished, if a state of strain (subjectively certified 
to) could be induced, the symptoms of which were identical 
with the curves just noticed. Such curves are XXIV A, C, 
D. This evidence Lehmann considers conclusive, and in the 
light of these results he finds many other examples of strain in 
other observers. For example, XXV A, B, C, D. 

Wundt calls these reactions relatively pure expressions of E. 
The symptoms of this state are a ‘‘ sudden increase of arm-vol- 
ume and of pulse intensity, without further noticeable change 
in the temporal course of the pulse.’’? The only curves in 
plates XXII and XXIII which answer this description, in 
part, are B, C, D, E XXII; A, B,C, D XXIII. The reac- 
tions in these curves agree with the two positive characteris- 
tics of E, viz., the increase in arm-volume and the intensifica- 
tion of pulse. But these symptoms apply equally well to P 
and R. Also, the sudden rise is not discriminating, since the 
rise is by no means sudden in all cases; ¢. g., XXII C, E 
and XXIII A, C. The differentia, therefore, of P, E, and R 
must depend on some other change in the pulse than intensifi- 
cation. According to Wundt’s schema, this differentia will be 
temporal: retardation for P; constancy for E; and acceleration for 
R. These temporal changes may be accurately determined by 
comparing the average length of pulse in the first part of the 
reaction with the average length of pulse in the last part. The 
result of the measurements is given in the following Table: 


No. of Av.Length Av. Length Curve Stimulus 
Pulses Lower Half Upper Half 
5-6 XXII B Initial Rise Spontaneous 
5-0  C After Stim. 8+ 16+21 
5 5-2 Touch on ear 
5 : 5-4 XXIII A After Fright Loud noise 
3-5 6.4 B “* Stim. 
6.3 


Lehmann: 7d7d., p. 83. 2Wundt: zdzd., p. 156. 
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With but a single exception, the average length of pulse in 
the upper half of the reaction shows a decided lengthening—and 
therefore retardation—over that in the lower half. The reac- 
tions can, therefore, hardly stand for E, as Wundt says they 
do; on the basis of his own differentia they stand for P. 

Wundt next considers the ‘‘resultant’’ curves. Of these, 
he says, ‘‘Lehmann has also pointed out these complications 
in many places in his work. Buteven alone, they force them- 
selves upon one by a study of the pulse symptoms, on the one 
hand, and of the subjective facts, on the other.’’’ In support 
of this statement Wundt indicatesan example ofeach. The sub- 
jective report is the phrase ‘zberraschender angenehmer Geruch 
of patschouli.’ Wundt says of this: ‘‘I think that one may, 
without further evidence, read out of these words, in which the 
author characterized the psychical impression, the combina- 
tion of E and P.’’? 

It may be true, on the subjective side, that E is present; but 
there is little evidence for it in the physiological expression of 
the curve itself, XLIV C. ‘The reaction exhibits the sudden 
rise in volume and intensified pulse that characterize P, E and 
R. The differentia in favor of E is constancy of pulse during 
the reaction. If we resort to the previous test, the measure- 
ment of the lower half of the reaction gives an average length 
of pulse of 4.8 mm., against an average of 5.1 mm. for the 
upper half. With reference to the evidence from the pulse 
symptoms Wundt says: ‘‘ Since the pulse symptoms of P and 
E are very similar to each other, except for the very plain 
retardation of pulse in the case of P, in this curve XLV, A, at 
least, the combined effects are different in the highest degree, 
so that with a definite increase of pulse intensity and arm-vol- 
ume there is observed rather an acceleration of pulse than 
retardation.’’* The symptoms of this curve are sudden in- 
crease in volume, constant height and acceleration of pulse. 
Altogether, it is an anomalous reaction. It is neither P nor U; 
and the place for it in the tridimensional theory is unsatisfac- 
tory. These symptoms call for R. But R could not be 
present, unless its co-ordinate state, S, preceded. The initial 
curve, however, is normal; S may therefore be ruled out, and 
consequently R. 

Thus far, Wundt has made three attempts to demonstrate E. 
First, with the pure curves of E; then, on the basis of intro- 
spective evidence; finally, in complication with P. He makes 
another attempt on the basis of a complication with U. The 
three plates which Lehmann exhibits as examples of the phy- 


1Wundt: ibid., p. 156, 157. 
2Wundt: zbzd., 156, 157. Wundt: 2d7d., p. 157. 
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siological expressions of voluntary attention, Wundt construes 
as mixtures of E and U. The stimuli in these experiments are 
problems in multiplication. Wundt appeals to ordinary expe- 
rience for proof of the uneasiness combined with U which 
arises from mental reckoning. E supposedly comes from men- 
tal activity, although nothing is said about that. These 
curves, and they are remarkably uniform, are characterized by 
Lehmann as follows: ‘‘A concentration of attention (thought) 
is immediately accompanied by a few rapid pulses, during 
which the volume shows a tendency to rise. Thereupon fol- 
low 4 to8 pulses, during which the volume shows a tendency to 
sink; the length of these pulses is always greater than that ot 
those immediately preceding, often even surpassing the norm. 
Finally, the volume rises with rapid pulse.’’? From this de- 
scription, it is evident that it will be very difficult, on either 
theory, to explain the reactions as affective reactions. The 
symptoms of P—U are just the opposite of these reactions, 
viz., tising arm-volume and retarded pulse, for P; and sinking 
. volume and accelerated pulse for U. It is true that the tridi- 
mensional theory has affective states which correspond with 
these symptoms; but they are hardly intelligible in this con- 
nection. For example, rise in volume and accelerated pulse 
call for R, in Wundt’s schema; while fall in volume and re- 
tarded pulse call for S. Since, however, these states are 
co-ordinate, the presence of the one presupposes that of the 
other; but not in reversed order, as in this case. S must pre- 
cede R, as E must precede D. Therefore in thiscase R could 
not precede S, unless another S had preceded R. But there is 
no evidence for this, as the initial curve is normal in every 
respect. 

Wundt seems curiously in error with regard to these curves. 
He describes them as follows:? ‘‘ They show, as a rule, the 
decrease in arm-volume characteristic of U and occasionally, 
also, acceleration of pulse; but acceleration of pulse occurs with 
an increase in arm-volume, not with a diminution. Fre- 
quently, also, these different symptoms succeed each other; 
first, the arm-volume sinks with an increasing pulse rate; then, 
it rises, in accordance with the growing uneasiness which is 
wrought by the difficulty of mental reckoning.’’ These state- 
ments, so far as they are intended to apply to plates XV, 
XVI, XVII, are inaccurate. The arm-volume never falls first; 
it rises, or tends to rise. 

The demonstration of S—R is also attempted. The symp- 
toms of these states (Spannungszustande) are described by 


1Lehmann: 767d., p. 68. 
2Wundt: p. 
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Lehmann as ‘‘continuously diminishing arm-volume with less- 
ened intensity of pulse.’’* Wundt, however, sees in some of 
the curves still another symptom which he describes as a 
‘*retardation, therefore lengthening or at least . . . am 
unchanged magnitude of length of pulse.’’* The plates re- 
ferred to as examples are XXIV and XXVIC. D. The 
decision of this point will depend upon the time relations of the 
curves themselves; and since Lehmann had already been led 
to consider the relation of the rate of pulse to S, we may use 
his measurements. 
Curve i Strain State Period Norma! State. 

XXII D, E. i—m 

XXII C J g—h 

XXIIIC — 

XXIV A, B 3. i—k 

XXIV C, D 4.4 q—r 

Lehmann’s conclusion is this: ‘‘S does not cause a constant 
change in the frequency of heart rate. The length of pulse 
may be longer at one time, and again shorter than the norm. 
But it never varies greatly from it.’’ * 

Although Wundt cites plate XXVI in this connection, it 
need not be considered, as there is no evidence that a state of S 
is present. 


The conclusion to this paper is, then, that Wundt’s appeal 
to Lehmann’s atlas, for evidence in support of the tridimen- 
sional theory, is unsuccessful. It is unsuccessful because (1) 
the examples of E do not show constancy of pulse rate during 
the reaction; because (2) the complication of E with P is not 
intelligible on the tridimensional theory; because (3) the intro- 
spective evidence of E is not borne out by the pulse character- 
istic of the curve; because (4) the complication of E with U is 
not intelligible on the tridimensional theory; and because (5) 
the retardation of pulse, in the case of S,is not borne out by 
measurements of the curves.* 


1Lehmann: 7d7d., p. 89. 

2Wundt: zd7d., p. 158. 

8’ Lehmann: ibid. 89. 

*As will have been apparent, the aim of this article is in no way sim- 
ilar to that of the recent paper by R. Miiller, on the applicability of 
the plethysmograph to the study of the affective processes (Z. f. 
Psych., 30, Heft 5 and 6). The purpose of Miiller’s article is to set 
forth the physiological factors involved in certain variations of blood- 
volume and blood-pressure, and also to criticise the adequacy of the 
plethysmographic method to the expression of these variations. If 
Miiller’s criticism is directed against any one person, that person is 
Lehmann. Our own attempt has been to show the invalidity of 
Wundt’s interpretations of certain of Lehmann’s curves, selected by 
him on the basis of his own differentiae. 
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REACTIONS TO LIGHT AND DARKNESS.’ 


By G. STANLEY HALL and THEODATE L. SMITH. 


Cox, in his mytholygy of Aryan nations, following the lead 
of Max Muller, traces not only the Greek epics but a large 
part of the Aryan myths to a solar origin. When to this fact 
is added the prominent réle which the heavenly bodies assume 
in Indian folk tales, and the important part which light plays 
in the development of both plant life and animal organisms, the 
subject becomes most suggestive as a field of psychological re- 
search. Of the many problems which the subject presents, it 
is the aim of this paper to discuss only those which are directly 
concerned in psychic reactions, though incidentally some phy- 
siological effects are included in the returns. Of these, 427 
have been tabulated, 312 of which are from normal school 
pupils of ages varying from eighteen to twenty-two with a very 
few above and below those ages, while 38 are from children of 
the 5th grade, of from ten to twelve years old. These cover a 
more limited range of topics and have been tabulated sepa- 
rately. 77 returns are from negroes, 28 of these being from a 
colored girls industrial school, the ages of the pupils ranging 
from ten to sixteen years, and 49 from a mixed colored school ; 
23 of these are males of ages varying from sixteen to 
twenty-seven; 26 are girls of ages sixteen to twenty, only 
two being above that age. No specific differences have ap- 
peared between the returns from white and colored pupils ex- 
cept such as can be directly referred to degree of educational 
opportunity. The figures given represent always the number 
of cases and not the number of papers, as the two do not always 
coincide. All answers which showed a lack of comprehension 
of the question have been excluded in tabulating results. For 
Obvious reasons no classifications on sex lines have been 
attempted, and no definite age limits at which theories, fancies 
and sentiments were most prominent in mental life can be 


1Acknowledgments for returns are due to Miss Lillie A. Williams, 
New Jersey State Normal School; Miss Margaret K. Smith, State 
Normal and Training School, New Paltz; G. E. Partridge; Rev. Pitt 
Dillingham, Calhoun Colored School, Calhoun, Alabama; Miss Sadie 
J. Lime, Colored Girls Industrial School, Moorhead, Miss.; Dr. Anag- 
nos, Perkins Institution for the Blind, South Boston. Mr. C. E. Brown 
Ser in tabulating the negro returns and looking up Indian 
myths. 
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worked out as the data are very vaguely given in the returns. 
The first topic of the syllabus has reference to reactions at 
dawn and to the fancies and feelings closely connected with it. 
It was as follows: 


In studying the reactions of sense, mood and motion to different de- 
grees of light, we need many experiences based on observation upon 
children, reminiscences of adults, and present feelings of young peo- 
ple and adults. In general, bright light increases activity of all 
kinds, and darkness tends to diminish it, but the items wanted are 
more special, as follows: 

1. Reactions of feelings at dawn. Is its advent longed for on wak- 
ing too early; is there ever any anxiety lest it should not come or is 
unduly delayed; any feeling that the sun makes a great effort or has 
great labor to move up over the horizon, to break through or drive off 
clouds, or to banish darkness as if it were its enemy; any feeling of 
dualism asif light and darkness contended or struggled with each 
other, or as if day and sunrise was a victory, as if ghosts or any other 
night fears were driven away? State fully any fancies, dreams or 
romances. What makes the sun rise; by what power? 


In tabulating the returns on this topic, it appeared that out 
of 389 cases, 207 had experienced longings for dawn in health 
and 123 during illness, making a total of 330 or nearly 85%. 
Twenty-two of these answering the question, however, state 
that the feeling was only on occasion of some expected pleasure 


which morning was to bring. The character of the longing in 
the other cases, which varies from mere restlessness to a real 
light hunger is illustrated in the following extracts quoted from 
the returns. 


F., 19. When I awake before dawn as I often do if I have any- 
thing on my mind, I feel an intense longing for daylight almost as 
if I were in bondage to darkness and the light would set me free. 

F., 18. It sometimes seems as if the dawn would nevercome. (A 
quite frequent expression. ) 

F., 18. It sometimes seems as if daylight would never come al- 
though I never have any real fear lest it will not come. 

F.,17. On my sixth birthday, I thought the dawn would never 
come. I was to go to Philadelphia to meet my father. 

F., 19. As far back as I can remember, I have never wished for the 
dawn. I love the night and what it brings, darkness, rest, stillness, 
peace, pleasant dreams and a great overpowering calm. It has always 
been the same. I have longed for night. It soothes and lulls me and 
I love to lie awake and build air castles. 

F., 18. Sometimes during a night of illness I have longed for dawn 
but I never remember longing for the dawn when I was in g 
health. Neither have I had any anxiety lest dawn should not come 
except when I have been ill or worried, then sometimes the hours 
seemed very long and dawn afar off. 

F., 20. I have thought that dawn would never come but I always 
had an idea that it would come sometime. 

F., 19. Asa child I do not remember ever longing for day break 
except when there was some special reason such as sickness or antici- 
pation and at such times the early morning hours have seemed un- 
duly delayed. But about a year ago, when visiting, a child of three 
slept with me for several nights. Regularly at dawn this child would 
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awake and begin at once to romp to play and was not satisfied until 
every one within reach was awakened also. 

F., 19. When I was about seven I sometimes fancied that the dawn 
would never come; then I used to wonder what would happen if the 
sun would never come again; tried to imagine how we would live if it 
were always dark. These fears always disappeared with the night. 

F., 19. When about six to ten years of age, I thought that when 
the light came everything was bright and happy and I always felt 
like jumping and skipping about. 

F., 20. Ido not long for the advent of dawn on waking too early 
but always desire to sleep longer and wish that it would not come. 

F., 22. As far back asI can remember I have had a very peculiar 
feeling when I awakened before dawn. The feeling is asif all my 
nerves were tingling with an intense longing for light. 

Only 61 out of 312 had felt any anxiety lest dawn should 
be delayed and 46 of these cases occurred during illness. Of 
the remaining fifteen cases, five can be traced to a specific 
cause and the language of the remaining ten leaves it 
somewhat doubtful as to whether the anxiety was real or a 
mere figure of speech. 184 state positively that they never ex- 
perienced any such feeling and 79 leave the question unan- 
swered. In this case and throughout the paper these failures 
to answer cannot be considered as negatives, since they repre- 
sent, as stated in many instances, failures to recall distinctly, 
lack of observation or thought on the topic and, in some cases, 
a failure to comprehend the question. Out of 338 cases, 78 
had, at times, experienced a fear lest morning should not come; 
32 of these being ascribed to illness and the remaining 49 to 
some period of childhood. 267, nearly 80%, stated that they 
had never experienced anything of the kind and 8o left the 
question unanswered. In these returns it is to be noted that 
only 5% of the total number of whites answering the question 
had ever experienced the fear while in health, and that all 
these cases are referred to childhood, while over 37% of the 
colored state the existence of the fear without time reference. 
The character of these feelings is illustrated in the following 
quotations. 

F., 19. Once after a great thunder storm in the night I was afraid 
lest morning should not come. I was about seven years old and I 
thought maybe we would have darkness for a long time. 

F., 15. I never felt any anxiety lest the sun should not come. I 
never thought about it. I always felt that the sun glides up very 
gracefully without the least effort. Sometimes it seems to have a 
struggle to break through the clouds. 

F., 19. Many times on waking early in the morning I have become 
very impatient and gotten up to see the time, as I think daylight will 
never come. When a child I would often lie in bed early in the 
morning and watch the sun rise. It seemed to me to have great diffi- 
culty and to be struggling with the clouds. The sun always appears 
to me as if it were struggling to banish darkness. 

F:, 21. Many times on waking early in the morning I have gone to 
the window tu see if the sun had yet risen and wondered what was 
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delaying it. I have imagined that the sun had great difficulty to 
move up over the horizon. I often thought it stopped for a few 
moments of rest and then proceeded on its journey. 

F., 19. I recalled the chapter where Joshua commanded the sun to 
stand still and was afraid the sun might be delayed in rising. 

F., 17. I can remember feeling an anxiety lest the dawn should not 
come when I was about six years old. 

F., 19. I always took it for granted that the dawn would come. 


FEELING THAT THE SUN MAKES AN EFFORT. 


Of 312 answering the syllabus 102 had once felt or still had 
the feeling that the sun makes an effort or has labor to move 
up over the horizon, break through clouds or banish darkness; 
106 had never had the feeling and 104 gave no answer—an 
almost equal division of results. 102, 27%, had experienced a 
feeling of struggle between light and darkness, usually accom- 
panied by the feeling that the sun was a victor ; 202, 50%, had 
no such feeling and 85 gave no answer. 


F., 18. In watching the sun rise I have often felt that it made an 
effort to get through the clouds and above the horizon. When it did 
finally appear I would draw a breath of relief. 

F., 19. The sun seems to me to glide from behind the hills without 
any effort. 

F., 20. It always seems to me that the sun moves with ease and as 
if darkness and clouds were dispelled easily. 

F., When I was about six years old I used to think that it was 
an effort for the sun to get up in winter. I thought that the sun liked 
to liein bed when it.was cold. I thought that there was some force 
which pushed the sun over the horizon and then the sun was able to 
proceed without further assistance. 

F., 19. I have no feeling that the sun makes an effort but rather 
that the clouds make way for it. 

F., 19. It always seemed as if the sun came up as easily as a bal- 
loon would rise. 

F., 17. I never felt that the sun made an effort to rise but rather 
that he was so strong and mighty that he shone right on whether 
clouds came before him or not. 

F., 20. It never seemed to me that the sun made the least effort in 
rising for I associated its progress with that of a swiftly moving 
winged creature whose face gave out the light; but as the darkness 
never seemed embodied, the idea of strife between light and darkness 
is a figure which never entered my mind. 

F., 19. As I watch the sun move up over the horizon, I always 
have a feeling that it is being slowly pushed up by something. It seems 
to me that it is trying to push away the clouds. After a shower, 
it has seemed to me as if the sun made a great effort to banish the 
darkness. 

F., 20. When I watch the sun coming over the horizon I always 
imagine that some one is behind it in order to push it over the hori- 
zon. 

F., 19. I never had any feeling that the sun makes a great effort to 
move up over the horizon unless it has to break through clouds, and 
then I imagine it is like a mad person rushing right through all obsta- 
cles and then coming out victorious with smiling face. 

F., 18. Looking at the sunrise I have thought that something was 
holding the sun down so that it could not rise (13 yrs.). 
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F., 19. The house in which I live faces the east and directly in 
front of it is a ratber thick wood. As the sun rose I often thought it 
was making an effort to get away from the branches of the trees. 

F., 17. I have had a feeling that the sun made an effort to rise 
above the clouds but the feeling was not very pronounced. When 
the sun did come up I experienced a feeling of relief. 

I have never felt that the sun made an effort to get up through the 
clouds but I have often felt that the moon did. 

F., 19. When looking at the sun rising I often, as a child, and even 
now have the feeling that it has to make a great effort to get over the 
horizon. I have had a similar experience with the moon. 

F., 17. I knew that the sun was stronger than the clouds and I 
used to feel happy when he emerged from them. 


Feeling of Dualism Between Light and Darkness. 

I thought that darkness and light were kings of two different 
realms and that at dawn they struggled for possession, when the 
king of darkness finding that he would soon be overcome fled in great 
haste from the scene of conflict (9 yrs.). I had an indistinct notion of 
conflict between light and darkness. When I saw the sun rising, I 
thought it had been asleep during the night and was just getting up. 

I have watched very few sunrises and cannot remember ever feeling 
that the sun made an effort or that it was hard work for it to get over 
the hills or clouds. I never had a feeling of any conflict. 

I never felt that there was any struggle further than that the sun 
was chasing the darkness before it. 

I thought of the darkness as something that might gather me up, 
then the glorious sun chased the darkness away. 

The only fancy that I ever had about the sun was about its rising 
onacloudy day. Then I thought it was trying to struggle away from 
the clouds and when it had, at last, succeeded it was laughing be- 
cause of the victory it had gained. 

I have often thought that the clouds were simply obstacles in the 
sun’s way and that he gained a great victory when he had passed 
through one and thus had courage to struggle through the next 
cloud when he came to it. 

F., 18. Asa very little child I thought that light and darkness 
struggled continually, but when I was seven or eight years old my 
opinions changed and I began to think that light and darkness were 
brother and sister, one helping the other all the time and when light 
was tired darkness stepped in and put her to bed. 

F., 19. It did seem to me like a conflict between light and darkness 
in which I felt the sun and light would conquer and drive away the 
darkness. I have noticed the feeling that there was a victory over the 
clouds more with the moon than with the sun. 

F., 19. I have always thought that light was contending with dark- 
ness to see which one could banish the other. I have imagined that 
as soon as it was dark, ghosts came out and held conversation with 
one another but that as soon as it grew light they vanished and hid 
themselves in church yards and other dreary places. As I became 
older I lost all such fancies. 

F., 19. I never had any feeling of dualism as if light and darkness 
contended with each other; but I do sometimes have a feeling as if 
sunrise and day were victorious over darkness and night. 

F., 17. I have never had the feeling that light and darkness con- 
tended with each other or that day and sunrise were a victory. Yet 
I like poems that express such sentiments. 


Of the 427 cases tabulated 154, over 36%, give no sunrise 
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theories or fancies except such as were directly derived from 
the study of geography, without elaboration. This estimate, 
however, includes all the cases of ‘‘cannot remember,’’ ‘‘do 
not recall,’’ and failure to answer, as well as the direct nega- 
tives, so that it is probably too large to be representative. 
Seven children and six adults had never seen a sunrise. The 
negative in these cases is probably an absolute one. 

Of ideas occurring frequently the following are typical. God 
makes the sun rise, 43 times; it is pushed or pulled up by some 
person or power, 38 times, and rises by its own power, 42 
times. These three ideas are so varied and elaborated by in- 
dividual fancy that the number of forms in which they are 
embodied seems limited only by the number of individuals. In 
the returns from children, three gave heat as the cause of the 
sunrise; two, clouds and two pressure of daylight. A boy of 
twelve said, ‘‘the light of the sun gives it strength to come up 
in the sky.’’ 

No line of demarcation can be drawn between sunrise theo- 
ries and fancies as the element of fancy enters very largely into 
all the theories, but the variety and richness of fancy and the 
tendency of the normal childish mind to seek some explanation 


of natural phenomena is fully illustrated in the succeeding 
pages. 

F., 18. When a small child I had an idea that the sunrise was God 
lifting up his curtains and the sun helped to hold them up. 

F., 8. My theory of sunrise was that it just came out of the earth. 
I still always think of it in that way though I no longer believe it. 

F., 19. I thought the sun got up in the morning just as people do. 

F., 8. I thought there was some force which helped or pushed the 
sun over the horizon and then the sun was able to proceed without 
further assistance. 

F., 20. Before I was seven I often used to wonder what made the 
sun rise. I used to think that God must get back of the sun and push 
it up in the sky. 

F., 14. The sun never seemed to me to be propelled by any force 
but simply rose in the horizon and moved across the heavens by 
its own free will just as a person strolls leisurely along a pleasant 
pathway. 

F., 17. It seemed to me that the sun rose asa bird might fly up- 
ward by its own power. 

F., 18. I thought there must be a sort of machine inside the sun by 
which it could move. 

F., 20. I always thought of the sun as having the power of volun- 
tary action. 

19. When achild of about five, I imagined that God made the 
sun rise. I never thought where it went at night, but thought of it 
as some great person showing superiority. I imagined it to be a proud 
person with golden hair and that the clouds and darkness were glad 
to flee from as they were afraid that they would melt. 

F., 18. The thought what makes the sun rise, ‘‘by what power,” 
never entered my head. 

I don’t think I ever thought what power made the sun rise. 

I just thought of it as getting out of bed and fighting. 
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M., 19. I never formulated any childish theory as to what made 
the sun rise, it seemed perfectly natural and the idea never occurred 
to me. 


Some theories of sunrise, given as reminiscences, are: 


F., 18. I felt that some one was pushing the sun up and that the 
sun was a heavy load. 

F., 17. Iused to think that God had along pole and pushed the 
sun up to ws when he wanted us to get up and up from the little 
Chinese boys and girls when he wanted them to goto bed. I used to 
try to think and reason out why the sun did n’t go out when it came 
up from the sea, just asa lighted match did when I stuck it in the 
water. 

F., 19. I never had any theories of what made the sun rise, I 
thought that it simply rose of itself without any help. 

F., 18. I used to think that the sun rose just as we do because it 
was morning. I never associated sunrise and early dawn together. 

F., 19. When I was a small child I had a fancy that the sun was a 
large ball on a string and God pulled it up. When I grew older it 
seemed more like a smiling person, and asI had been told that the 
earth was very large and the sun spent the night on the opposite side 
from where we lived, I, of course, thought sunrise was the sun com- 
ing back to us, but not as I think of it now, always as a person. 

F., 18. When I was a child of six or seven years old, I could offer 
no explanation other than that the san was a large moving ball of 
fire, but when I was about four or five years old I thought that the 
moon was God’s big eye and the stars were his candles. 

F., 19. I thought there was a man pushing the sun upward and 
that darkness flew in front of him so swiftly that by the time the sun 
was ready to sink, the darkness had come around the earth and was 
closely followed by the sun until wearied, when the sun would again 
overtake him. 

F., 18. I thought of the sun as pulling himself up like the weights 
of an old-fashioned clock. 

F., 20. Sunrise is occasioned by the shooting of the cannon. 

F., 17. I have sometimes thought that there was a powerful engine 
behind the sun which pushed it. 

F., 18. LIalways think of the sun as a large horse prancing up over 
the hills. 

F., 20. Asachild I never had a thought of what made the sun rise. 

M.,12. The heat is so hot it makes the sun rise; the power is that 
the heat is so strong it comes up. 

M., 13. What makes the sun rise is that it has power just likea 
man or boy that has muscles. The power that makes the sun rise is 
the minds power. 

F., 12. The sun rises because it wants to show us light. 

F., 11. I think air makes the sun rise. The earth causes it tocome 
up in the sky. 

F., 18. The sun was always running races with me to see who 
would get dressed first. 

F., 10. I think clouds make the sun rise. 

Asachild I always thought that there was a beautiful fairy with 
golden hair, blue eyes and a long flowing robe who was the mother of 
the sun and every morning she gave the sun a bath and dressed it in 
a beautiful golden dress and sent it out for a walk. When we had 
cloudy days I used to think that the sun was ill and could not go out 
for a walk. 

I used to think the sun was a great ball which simply rolled about 
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in the heavens and explained its rising and setting that way. Asa 
child I thought that the sun was run by machinery. I thought that 
the sun floated along in the air like a balloon and God sent it. 

When I was very young, about four years I think, I thought the sun 
was God. When it was dark I thought God wasasleep. : 

I always pictured the dawn as an airy graceful girl in glistening 
robes, but somehow with all her gaiety and coquetry she never in any 
way appealed to me. 

When watching the sun rise I am very apt to think of an old man 
with a heavy pack on his back. I had this idea at about seven and it 
still continues as an association. 

I never had any fancies connected with the dawn (!) 

I thought one time as I saw the sun rising through the clouds that 
it seemed 

F., 18. I had heard a discussion about Mormonism in which a case 
was discussed of a husband being so cruel to seven wives that they 
had risen in arms and pushed him out of the house, at least that was 
the way I understood it. Now I thought that the sun was a person 
and imagined that every morning his wives pushed him out of the 
house and he came through the sky. (4 yrs.) 

F., 17. When I was a child I had an idea that the sun and the moon 
were the same body and this body was not so large nor the same color 
at night as it was in the day time. 

F., 19. I used tothink that the sun was the golden chariot of God 
and that He used to ride from east to west in it. The rays of the sun 
were the lines and the clouds were the horses. (5 yrs.) 

F.,19. When about five years old I thought the sun got tired stay- 
ing in the house the same as I did, and that it liked to take a walk, so 
that was why it rose every morning. 

F., 18. I fancied that the moon had been doing something wrong 
and the sun was coming after her. As soon as the moon saw the sun 
coming, she dodged out of sight. 

F., 18. I fancied that the sun was a large round ball of fire. My 
theory was that during darkness it went to sleep and then at dawn it 
was time for it to get up. 

F., 19. I fancied that the sun was a huge lamp which gave light to 
the earth. I also thought of it as a ball of fire which rolled across the 
sky. 

F., 19. I used to think that the sun rose in the morning because 
the moon was shining. 

F.,17. I thought that there was a big giant who pushed the sun 
up. 

F., 18. I thought that the sun rose out of the earth when it thought 
it had slept long enough. 

F., 18. I have always had the feeling that the sun was a benevolent 
sort of person who lit up China all night and then hurried up the side 
of the earth to bring us day. 

F., 19. Asachild I used to spend my summers at the seashore and 
used to say at sunrise the mamma sun is getting up to warm the water 
for the papa sun to take his bath. 

F., 15. I thought that the sun was a person who went around the 
earth to see what people were doing. (9 yrs.) 

F.,17.. When a child, I looked upon the sun as a very happy man 
who went to bed and got up just as I did. 

F., 18. When I watched the sunrise, I thought of it as a person 
who was having a hard time to push himself up. I used to think 
that when the sun rose it was a person getting out of bed and when, 
on a cloudy day, the sun failed to shine, I thought he was sick. 
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Points to be especially noted in connection with these fancies 
and theories of sunrise are the great richness and fecundity of 
the childish imagination, the constant recurrence of personifi- 
cation and the elaborately constructive character of many of the 
theories. Many of these are evidently derived from mytholog- 
ical stories, some from nursery tales and the forms of all are 
doubtless to be explained by the child’s environment, but how- 
ever the form may have been suggested it seems in passing 
through the alembic of the child’s imagination to have taken 
on an individual character. Closely connected with the reac- 
tions of dawn, and in sharp contrast to them, are the reactions 
to night and darkness with its attendant fears and fancies. The 
specific questions under this topic were:— 

Night. Cases of dread of night in advance or of darkness, with and 


without special fears; do children huddle and cluster? Give night 
fancies. Ask what darkness is; its cause. 


285 out of 389, or over 73%, report night fears at some period 
of life and as in other cases the remaining 27% covers the cases 
which gave no answer to the question. Of fears specifically 
reported 58 are of ghosts, gobliris, witches, phantoms or other 
supernatural beings, 42 a fear of darkness itself. Other fears re- 
ported are of bears, wild animals, indefinite animals, bogie man, 
Indians, man under the bed, something following or watching, 
eyes, toads (supposed to be a form of the devil), Zee Zees, some- 
thing that will/nurt, bees (probably an association from the old 
superstition of telling a death to the bees), and most frequent of 
all and generally associated with other fears is the feeling that 
something may seize or grab at one from out the darkness. 
In addition to the cases given in the return twenty-two adults, 
none of whom have any intellectual belief in superstitions of 
any kind, have stated that they still have this feeling on enter- 
ing a dark room or any closed space. The character of the 
dread associated with night appears in the following extracts 
quoted from the returns. 

F., 18. Several children have told me that they were afraid of ghosts 
in the dark and wished it would stay light. 

F., 19. I do not dread the night now but I did when a child and was 
afraid even to go on the veranda after dark. After getting into bed I 
would get close to my sister. I have often noticed that it is the ten- 
dency of children to huddle together when in the dark. 

F. The only case of dread of night in advance which I knowisa 
little cousin of mine who is so much afraid of the dark that he begins 
to fret and worry until the lamp is lighted and the blinds closed. 

F., 19. I never had any dread of night in advance but I do not like 
to be alone in the dark. 

F., 18. A feeling of fear and horror comes over me when I go into a 
very dark place even if it is not night. 

F., 19. When I was about twelve years old several houses near us 
were entered by burglars. For a long time after that I used to feel a 
dread of night in advance. 
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F., 19. I used to feel from the time I was about five until I was ten 
a dread of night in advance. I was always very much afraid of the dark. 

F., 19. I have always felt a dread of night or darkness. I think it 
is mainly because I am afraid in the dark. 

F., 18. I used to be afraid of the darkness preceding a storm and 
had a strained feeling of excitement as well. 

F., 18. I have always had this fancy about darkness, that it was 
something material, something that would strike me if I were not 
careful. 

F., 18. In darkness I always felt depressed, and if it were very black 
it was hard for me to breathe. It seemed to havea stifling effect upon 
me. 

F., 19. When I was a small child I had a great dread of dark espe- 
cially if away from home. My dread seemed to consist of a general 
fear combined with a fear of ‘‘somebody.’”’ At present my state of 
mind depends upon my general nervous condition. If excited and 
nervous I become fearful. 

F., 18. I am afraid to go in a dark place even yet. My strength 
seems to leave me when I walk in a dark place. 

F., 17. I imagined that at night evil spirits or fairies would come 
to the earth and God dropped a black cloud over the earth so that the 
fairies could not do as much mischief as if it were light. 

F., 18. I dread night only in the country. Having always lived in 
a city it makes me feel lonely at night in the country. 

F., 17. I have never dreaded darkness in advance and never heard 
of any one who did. I have not heard of any child who asked the 
cause of night. 

F., 18. When a child I dreaded to have darkness come but I think 
it — because I heard so much said about the coming of the end of the 
world. 

F., 19. I have known children to dread night in advance, when they 
have heard frightful stories, fearing to go to bed alone. 

I know a child who imagined that darkness was an animal resem- 
bling a cow and though he was repeatedly told that it was not, was 
never satisfied until the doors leading from his room were closed so 
that the animal could not enter. 

I never dreaded the night before it came but when it did come I was 
always very much afraid. 

I never felt a dread of night in advance but I have often felt a dread 
of the darkness that precedes a thunder storm. 

F., 34. Ido not remember any feeling of dread in advance of night. 
In the dark a feeling of dread came over me. I do not know what I 
feared. I always prayed and then felt all was well. 

M., 19. Ido not really dread approaching darkness but I always 
feel as if I wished it would not come. 

As darkness approached I imagined I saw shots filling the air. I 
saw these shots come but I was puzzled as to where they came from. 

F., 18. I never feel nor have felt, to my recollection, the dread of 
darkness in advance, but during darkness I do not like to be alone. 

F.,17. The night out of doors was always a delight to me and I 
had no fear, but to go into a dark roomterrified me. I have overcome 
this feeling by will power, but I do not like a dark room even now. 

F., 21. Whenachild and up tothe age of seventeen years I felt 
that the worst of all things was darkness. I could not be induced to 
enter a dark room alone. I feared lest some evil person should seize 
and murder me. At present I am timid in the dark but that dreadful 
fear has to a great degree vanished. I have never felt a dread of dark- 
ness in advance. 
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F., 18. I was not afraid of night in advance, but I did fear the dark 
when itcame. I cannot remember that I was afraid of anything but 
the darkness itself. 

F., 18. I have often dreaded the coming of night without any 
special fears. 

F., 19. When I have been alone on the mountains, with night ap- 
proaching, I have sometimes felt a dread of the dark and a feeling of 
extreme loneliness and longing for companionship. 

F., 16. I havea sister fourteen years old, who though not dreading 
the approach of night and darkness will scarcely venture into a dark 
room alone without a light. 

F., 19. When very ill for a long time and compelled to lie in bed 
I dreaded the approach of night for no special reason other than it 
was dark and did not seem so cheerful even with a bright artificial 
light. 

e 19. When I was about seven years old I had a fearful dread of 
going blind. It seemed to me that if I did go blind it would be at 
night. This feeling did not leave me until I was fifteen. 

F., 18. I donot remember of being afraid of the night, but asa 
child I was afraid of such things as tunnels. I was more afraid just 
when coming out into the light. I had an awful feeling that I would 
suddenly be pulled back by some hideous creature. 


In answer to the question dochildren huddle and cluster: 
there were 220, 56% affirmatives; 43.11% negatives and 116 
blanks most of which are ascribed to lack of observation; 115 
report that they never had any theory as to the cause of night 
and darkness, and 53 no night fancies. The thirty-eight white 
children all made some attempt at answering the question in 
regard to darkness and its cause. The most characteristic of 
their answers are here given. 

(Age 10 to 12 years.) Darkness is a place where you can 
not see what you are doing. Darkness is when it gets dark 
and you cannot see. The world turns round and then it gets 
dark, (8 children). Darkness isa large black cloud all over 
the sky, (3 children) ; when the sun is on the other side of the 
world, (3 children); when the sky is all black; something you 
cannot see through; a big black sheet spread over the world; 
dark that you cannot see; a while after the sun sets and it gets 
dark; the earth getting real black; when the sun goes down 
and makes the earth so that you cannot see, (2 children) ; when 
you see nothing but black. 

Some of the theories given as reminiscences are more elabo- 
rate and contain a larger element of fancy. 

F., 19. Asachild I had two theories about the dark, one that it 
was a black cloud and the other a veil. 

F., 19. From the time when I was four or five years old I imagined 
that night came in the form of a large man who wore a cap and gown. 
He seemed to fly by means of his sleeves outstretched. To this day 
this idea is uppermost. 

F., (8. Iused'to think the dark was a great giant with his upper 
part gray and the lower part black. As he flew over the earth with 
outstretched arms the twilight came first and then the black part of 
his garments covered the sky. 
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F., 19. I used to think that the darkness was a great strong person 
who succeeded in overcoming everything but the sun. 

F., 19. I imagined that the sun gave all the light and when that 
was swallowed by the earth, it became dark. 

F., 19. I remember when about eight years old saying that the sun 
was mad at us and went away to leave us in darkness for awhile. 

F., 18. Whenachild I was very anxious to know what the dark 
was and how it came, also who made it grow dark. 

I thought that the darkness was a big black curtain which God 
drew over the sky. 

F., 17. Ihave never had any fancies or offered any explanations 
about the making of night except to think that something was drop- 
ped over the world so that we could not see through. 

I imagined that night was the moving of the clouds which went 
towards the west and they were so thick every evening when the sun 
went to guard his treasures it was forced to go behind the clouds and 
thus cause the darkness to prevail. 

F., 18. Darkness seems a great black sheet dropped from heaven to 
shut out all light. 

F., 20. I regarded the darkness as a monster of immense size. I 
thought he spilt a bottle of ink over the world to cause night. 

F., 17. Darkness isa thick veil drawn over the sun so that the 
light is obscured. 

F.,17. I fancied that night was an immense goddess with a black 
dress studded with stars and a moon which she spread over the sky. 

F., 20. The cause of darkness was that God blew out the great 
lamp. 

F., 18. I often thought what made it dark but supposed God did 
it and I was not to know. 

F., 18. Asachild and even nowI havea feeling that something is 
lying in wait in the dark to spring upon me. 

M., 22. When a small child I had the following theory in regard to 
night. I thought that somewhere there was a huge house kept by one 
man. In this house were a great number of wheels one-half black, 
the other white. When this man wanted night he gathered in the 
white wheels one by one and threw out the dark wheels. While he 
was doing this it was twilight. Midnight was when every black wheel 
was out and every white wheel was in. Day was produced in a similar 
way by the white wheels. 

F., 19. When about five or six years old I always felt as though the 
dark were a person who was afraid of the sun and came after the sun 
had entirely gone away. 

F., 19. About the age of nine I remember asking if the dark was n’t 
a great black curtain let down from heaven. 

F., 18. I thought that a celestial being had large wings and when 
he spread them out it caused darkness. 

M., 18. I dreaded the night when I was a child. I had a fear of 
something, not ghosts or anything of that kind, but something. 

F., 19. When a child I thought night was a black curtain. 

F., 18. I used to think that God had a big black rag and covered 
up the sun and that the stars were little gold dots on it. 

F., 18. When I was about nine years old I thought that a great 
many dark clouds were in the sky and that the moon and stars were 
lights in little holes—towns in the sky. 

During an eclipse not long ago I felt restless and wished for it to be 
over. 

F., 17. The only explanation I ever had for night was that the sun 
had gone to bed and all the curtains were pulled down while the moon 
and stars were small holes in the curtain. 
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F., 18. I have fancied darkness as something soft and soothing. 

F., 18. I used to, when about eight, think the night some great 
monster who had conquered the day. 

M., 19. I thought night came because the fuel of the big fire (the 
sun) had all been burned. 

F., 18. Asachild I thought that darkness was caused by the letting 
down of a spangled curtain. 

F., 18. I once heard a little girl say that at night God put some- 
thing big and black in front of the sun to make little girls sleep. 

F., 18. I fancied that darkness was caused by the putting out of the 
lamp or ball of light as I called the sun. 

F., 19. I used to think of night as another little girl. It was night 
when she slept and day when she awoke. 

F., 24. When achild of seven I thought that we had light clouds 
in the day and dark at night and that some one had to change them. 
I never went so far as to think how it was done. 

F., 17. I thought that the night was a big blanket which God drew 
over the sky and that the stars were holes. I outgrew this fancy when 
about seven years old. 

F., 20. Night always pleased me more than any part of the day, es- 
pecially when out of doors. But a dark room frightened me if I were 
alone. 

F., 17. I have often thought of night as a dark cloud slowly de- 
scending upon the earth. 

F., 18. When about four or five years old I used to think that night 
was caused by some one shutting a —_ door in the sky and thus 
shutting out the light. I thought that the stars were angels’ lanterns. 

F., 18. I always pictured night as a beautiful woman wrapped ina 
long black floating robe, with a pure Madonna-like face. 

F., 19. I was always very much afraid of the dark until I was about 
fourteen years old and whenever I went into a dark room it always 
seemed full of unnatural things. But it always seemed to me that 
these things were afraid of the sun and would go away as soon as the 
sun came. 

F., 19. I felt that the sun was my friend and that when it came up 
nothing could hurt me, 7. ¢., the monster I always associated with the 
dark. 

F., 17. If awake before light I imagined that something was in the 
darkness which would catch and kill me. 

F., 23. Darkness to me was always something which was out of 
doors. I never questioned the cause. 

F. I have always had a dread of being alone in thedark. Have not 
dreaded supernatural things but have the feeling that people might 
surprise me. If I am in the house with people am quite willing to go 
from room to room without a light but if alone in the house dislike 
exceedingly to go into a dark room. I have no special night fancies 
but if awake, I find myself listening intently for something. Dark- 
ness is to me just darkness, never asked about it, never thought of a 
cause for it. It always came down upon me. 

A trained nurse reports the case of a child eleven months old which 
for a number of nights in succession cried as if frightened every time 
he awaked in the dark but ceased crying instantly as soon as the light 
was turned on. Three cases of night fears in adults are also reported, 
in which the patients stated that there was no fear of any special thing 
but the darkness seemed unbearable. 


In contrasting the reactions of light and darkness under 
these two topics, it appears that a large percentage of those 
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answering the syllabus have, at some period of life, experienced 
feelings of fear and depression in connection with darkness and 
that the type of fancy which predominates through all its varied 
expressions is of a gloomy character. At the coming of dawn 
all these night phantoms vanish, the depression is relieved and 
the imagination reverts to bright, cheerful and hopeful images. 

Dr. Anagnos of the Perkins Institution in South Boston fur- 
nishes the following interesting data in regard to the reactions 
of blind children. 

‘“‘When night is closing and day beginning,! A. feeds it in the air, 
through vibrations, in the warmer weather but especially in the early 
spring, whereby she tells the exact time of the morning—whether four 
or five o’clock—and seldom fails. She is sure that thisis no thermal 
effect for it is irrespective of the sun’s shining. It is a feeling that 
night has passed and a sense of freshness which tells that the day has 
dawned. 

B. has a feeling of pleasure at dawn but is not sure that it is inde- 
pendent of thermal effects, as she has a stronger sensation of pleasure 
when the sun shines than on a dull day. 

C. feels a strong desire for the dawn but thinks it is for action rather 
than for the coming of the light. 

‘‘Blind children share in the fears and superstitions common to 
seeing children, and often they have special fears, frequently of their 
own invention and groundless. They betray their fears as seeing 
children do by covering their heads. They dread the night and are 
inclined to huddle together and cluster; they do not want to go 
about alone but seek companions as seeing children do. C. thinks 
that stillness and loneliness may enter as largely into these childish 
fears as the darkness does, and this idea is borne out by the following 
statement of one of the pupils:— 

‘*I do not mind going about in the dark; but Ido mind being left 
alone,—not that I am afraid; but because itis so still and death-like. 
I should not want to walk about in the night.’’ 


The phenomena of dawn to a mind refreshed by sleep starts 
such a highly variegated wealth of imagery and seems in so 
many respects to symbolize the waking of the mind itself, that 
it seems a calamity for childhood and youth not to have had 
this experience, when the whole world of sight is daily re- 
created. Very interesting are the returns which conceive the 
sun as making an effort to lift itself, to get free from the hori- 
zon, disentangle itself from the trees, break loose from the sea, 
as angry at the clouds and pushing them away or breaking 
through as a victor in a contest with them or with darkness. 
This psychosis is best after the childish stage when the sun is 
completely personified as getting out of bed, pulled or pushed 
upward by some alien power or person, rising like a balloon or 
on wings, started up by a cannon, being God’s eye, God him- 
self or his lamp, a hole in the sky or a chariot with the rays 
as lines and the clouds as horses. It is striking to notice how 


1A., B. and C. are blind teachers. 
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in many of these fancies the child has no doubt immediately 
appropriated and adopted as its own, from floating suggestions 
from classical or adult conceptions, but the fact that a sugges- 
tion so subtle that it cannot be traced suffices to establish these 
images vitally in the mind, when so much that we teach in 
school with such painful elaboration is lost, shows an affinity 
ora pre-established harmony between the ancient adult and 
the modern childish mind. Just here lies perhaps the solution 
of the very important question whether these dim traces or 
germinal apperception organs should be brought out, or 
whether they should be refused any nutriment of myth or hint 
to accelerate their complete decadence in the soul to make 
room for more scientific ideas of cosmology. Without entering 
upon this question here in detail, it may be said that no doubt 
the law of rudimentary organs generally has its place here, 
which is that they should be developed at their proper stage in 
order to be subordinated later like a tadpole’s tail. Certainly, 
if we are to live out our lives completely, this is necessary. 
The sun to Aristotle was divine, because it had like the 
other planets the mysterious power of self movement. This 
seems most triumphant in the early hour when its movement 
is vertically upward against gravity. To children as to prim- 
itive man, the sun, like the moon, is a wanderer at its own 
free will. It floats or rolls along wherever it wishes; rises 
when it feels disposed to do so; and often goes now fast, now 
slow. There is no idea of a fixed orbit, time or rate. The 
whole scenery of dawn is a sprouting garden of the most varie- 
gated fancies of which no doubt the answers to our question- 
naires give but a few species of the forms that really exist in 
such profusion. The machines that make it go or rise; the 
dark and light wheels that are put out and taken in alternately; 
the shadowy beings that hover with gray and dark vestments; 
in all this the soul seems to go out to nature as on few other 
occasions and toward few other objects. Some draw the 
breath with relief when the sun really gets clear of the horizon. 
They feel in bondage until light comes to set them free, but a 
touch more of fancy would give them the sun of Heraclitus, 
daily secreted out of the body of the world, leaving it a little 
colder and darker throughout its mass, a little more like a 
corpse. The stimulus of this as a mere sense picture to be 
gazed at for its beauty, sublimity, glory or joy is great. In 
these returns are exemplified all stages of degeneration and 
decay. Geography generally marks the advent of the blighting 
effects of science upon the imagination. The intellect has 
caught the sun in its net; given it a fixed treadmill path to 
travel so that it is no longer the Ulysses-like wanderer; ap- 
pointed it to definite times; has explained the wondrous‘colors 
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and forms in prosaic terms of condensation and refraction; ban- 
ished Phcebus to the kindergarten or to oblivion. We must 
regard these returns as the flotsam and jetsam or the fragment- 
ary wreckage of an old world of fancy and feeling. As the polar 
ice cap is a relic of the glacial age that once covered half the 
hemisphere, so these are mere vestiges of adult systems of 
views which are relegated to an ever earlier childhood and 
made ever more ineffectual and incomplete. The question will 
recur, however, whether it is not possible and even desirable 
to keep both the poetic and the scientific standpoints in souls 
large enough so that each can have its own complete develop- 
ment without interfering with that of the other. That this is 
to be possible and how, is one of the functions of the new psy- 
chology, when its studies of feeling are still further advanced, 
to show. 

Fears, that dawn will not come, in children are due first, of 
course, to the fact of wakefulness and loneliness with nothing 
of interest to occupy vacant minds. Nothing stretches time 
like watching its mere lapse. Again children have developed 
no very definite ideas of objective time. Only the adult, and 
he by no means accurately, carried anything like an image of, 
é. g., that unit of time which modern chronology has fixed as 
an hour. Thus they have no standard to measure by save 
their own feelings. Again, most children have slept most of all 
the nights of their lives, so that for them it is impossible to 
have any realizing sense of how long the night really is. 
In sound sleep, which is unconscious, the child has almost no 
sense of time, and even for the adult, as modern studies show, it 
is hard to tell on waking how long one has slept with any ap- 
proximation from subjective bases alone. The night joins on 
to the next morning with a very obscure and seemingly very 
brief interval to the healthful child. The first wakeful night, 
at whatever age it occurs, brings a new sense of the duration of 
night. This cause, of itself, quite apart from the images which 
often fill the dark and which are very likely painful, contrib- 
utes to the ‘‘will-it-never-come’’ feeling about dawn. To fill 
time is to kill time, and enmuz makes the desert stretches which 
insomnia knows so well. Especially when experiences greatly 
desired are ahead and barred from us by a vacuous interval 
which the mind abhors, there is a painful protensive expe- 
rience that makes waiting under any conditions hard, some- 
times almost to the point of causing irritability or even anger. 
The present must be escaped, but it lingers on, arid, desolate 
and interminable. 

Another element here to be considered is that in darkness 
when the soul has in effect lost its highest sense, sight, if not 
well on the way toward sleep, attention is strongly and per- 
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haps painfully focused upon the sense of hearing, as with the 
blind. Again, perhaps the content of the mind consists of the 
spent, positive after images of the events of the recent past 
which are ground over to the point of tedium, or else with 
sleeplessness nearer morning the mental activity is more spon- 
taneous, and instead of being reminiscent turns to the future, and 
revery and day dreaming may for a time relieve the monotony. 
But the youthful mind cannot long work normally or healthfully 
when cut loose from sense and motion and left to itself. What- 
ever we may think of the Lockean view that all the contents of 
the mind come through the senses, the childish mind is very 
dependent on afferent impressions. When impressions are be- 
ing poured into it from all sources from the external world, and 
when the muscles are in their natural state of tension and activ- 
ity, then alone is the youthful mind normal and growing. With- 
out these, both its work and its images soon become unreal, 
tenuous and falsetto, and youth instinctively seeks escape from 
this kind of experience and, like Ajax, it prays for light for 
which it has a veritable hunger. This is quite apart from the 
images conjured up by dreams which, faint as they are compared 
to waking states, are very real in the dark, and is also indepen- 
dent of all the reverberations in the soul of the individual of 
the horrors experienced by ancestral organisms in the dark, 
which often veiled the danger that it brought. For to the 
child, especially, darkness kills motion, and his very nature is 
activity. 

What shall be said of the many children who apparently 
have never had these fancies? Have they really existed but 
been semi-unconscious and forgotten; are these the minds that 
are born short, obscured and clouded to the dawn, dull or less 
sensitive than others? The data give no hint toward an an- 
swer. Some explanatory power, however, may lie in the fol- 
lowing consideration. 

Many children are born very young in body or again in mind, 
and never attain full maturity or at least never pass through, 
however long they live, the last stages of senescence. Many 
facts lead us to suspect that such cases are more common in 
offspring of parents somewhat too young for most effective child 
bearing. On the other hand, perhaps offspring of those a little 
too old have but little or a very abbreviated infancy, childhood 
or youth, mature early and show early symptoms of old age. 
Perhaps none of us live out fully all the stages, young and old, 
of our lives. For some its early, and in others its later phe- 
nomena predominate. Those with few rudimentary mental or- 
gans, on this hypothesis, partially omit the childish stages, and 
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those whose minds abound in them repeat more fully the earlier 
psychic stages of life. 

Again, some live mainly in the intellect, and in some senti- 
ment predominates, and this temperamental difference may 
explain something here. 

But a third view remains, viz.: the reactions called for or 
obtained in this questionnaire are probably but very few of all 
those evoked by the phenomena. Perhaps had they been so 
shaped as to evoke others, minds that gave no reactions would 
have been eloquent with them. But, on the whole, a child 
familiar with sunrise, who has never thought how it got up, 
what it does or where it goes at night, what it is, but has merely 
accepted the phenomena with no queries and with no rank 
growth of suggestions, certainly does seem to represent an in- 
ferior and somewhat animal stage. 

Once more, we believe, such problems as are here suggested 
in profusion, viz.: what is involved in longing for light and 
dawn, its many causes, the psychic analysis of the phenomena, 
how it affects feeling, the typical fancies generated in the mind, 
etc., are all real and large, if somewhat new problems for the 
psychologist, and if instead of being conventional and restricted 
to the few hackneyed themes of the past, psychology is to be 
adequate to the whole experience of the race and not provincial, 
these must be considered. To many, these problems seem un- 
real; in fact, they are as real as anything in the field of mind. 
They challenge the investigator and cry out for explanation. 
Their solution is indispensable for self knowledge or for show- 
ing the source of mind as we know it. 

Again, they give zesthetics a broader foundation and have a 
great if as yet not defined or prescribable significance for edu- 
cation. Spontaneous reactions of the heart, will and mind to 
nature in general seem to us the very best and most stimulating 
of all themes, richest in hints of a larger range and meaning ot 
psychology, and full of budding new explanations of man’s in- 
ner life. 

The Sun’s Rays. The question was: How does fancy, either in the child 
or adult, picture these rays either as they shoot athwart the sky or 
world near the horizon; are defined in floating dust; pierce crevices 
in dark spaces; break through clouds? Have these ever been imag- 
ined to be spears, arrows, weapons, or the sun a fighter or warrior, and 
if so, against what? Omens concerning being hit by rays; how are 
reflected beams from water, bright surfaces, etc., regarded ? 

The topic, sun’s rays, elicited a great number and variety of 
fancies though the suggestions contained in the topic were 
largely negatived, only 54, or slightly over 11%, of those an- 
swering the syllabus having ever thought of sunbeams as spears 
or arrows and 176 make the definite statement that the idea had 
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never occurred to them. Only 32 had ever thought of the sun 
as a fighter or warrior. Some of the objects to which sun’s rays 
were likened were points of a diamond, sharp and hard (F., 20, 
used to wonder if they would prick her), long silvery threads 
shooting forth from the sky, golden reeds, long strips of fire 
pointed at the ends, streaks of light, some thicker than others, 
strokes from the hand of an invisible artist, bright points shoot- 
ing out from a ball of fire, fairies dancing, tiny threads holding 
the earth to the sun, sprays like water from a fountain, in 
floating dust, like a machine belt, ministering angels or patient 
nuns, daggers, a hay barn on fire, long, sharp needles, swords, 
little missionaries seeking to do good and bringing joy and hap- 
piness with them, particles of gold, knives, light from the eye 
of the All-seeing One, arrows bringing cheer and brightness, 
tiny rainbows, an electric fountain, streams of gold, each ray 
having a life of its own, something alive, pillars of light, things 
of fire, fairy soldier. Other fancies are: 


F., 18. I used to think of the sun’s rays as sins and close my eyes 
to make them appear as few as possible. 

M., 16. I used to think that they really had life in them. 

F., 19. When the sun’s rays shoot dthwart the sky, they seem to be 
playing tag with one another. As I watch them in floating dust they 
seem to be dancing about and changing color or shape. 

F., 20. I think of the sun’s rays as shafts or beams of light. I have 
never imagined these rays to be spears, arrows or weapons though I 
have read stories which represented them as such. 


Something Tangible. 


F., 18. As achild I used to feel that the rays of the sun were some- 
thing like cobwebs. I remember how disappointed I was when I tried 
to break them as I did cobwebs. 

F., 20. I thought when quite small that the bright pieces of float- 
ing dust were pieces of gold and I would attempt to capture them in 
my hands. 

F., 18. When I was about five years old I never would go near a ray 
of light for I thought it was a spear and would gothrough me. I 
thought the sun was a blind man and was following me. 

F., 19. Aray of sunlight illuminating particles of dust always ap- 
peared to me, when a child, as a bar, and I often tried to take hold of 
it and bend or break it. 

F., 21. I have repeatedly watched a little boy about two and a half 
years old try to catch the sunbeams in his hands, groping at them and 
then opening his hand and looking at it in a wondering way as if he 
could not understand why he had not canght something. 

F., 18. Often during childhood I used to try to grasp the rays of 
light with my hands. 

F., 19. When I was small I used to try tocatch the particles of 
dust. I thought they were drops of gold. 

As achild the sun’s rays as defined in floating dust had a great at- 
traction for me. I made a great many attempts to grasp them and be- 
cause I could not had a feeling of something mysterious about them. 
This subject especially interested me between ages of eight and ten. 

F., 18. When about four to six years old I had a never endiug de- 
sire to catch a sunbeam. I was told about a million times that it was 
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impossible but I thought it more practical to catch a sunbeam than to 
catch lightning as I thought Franklin did. At first I tried to catch it 
in a cigar box, but seeing the sunbeam on the outside of the box I 
thought I did not do it quick enough and that I must hide and mot let 
the sunbeam know what I was doing, so I could take it by surprise. 
My cousin had among his treasures a box which opened and shut with 
a spring. One dayI placed a chalk mark where the shadow always 
came. That night I placed the box there with a string over a beam. 
Next morning I went out and sat in the hay waiting for the sunbeam 
which at last came, but with deep disappointment I saw it om, not 7m, 
the box. But this did not discourage me. Many times after that I sat 
and tried to catch them, but seeing that I did not succeed, thought it 
due to my tools, not the impossibility. The sunbeams in the water 
also perplexed me. I tried to catch them for the purpose of putting 
them on land but after seeing how difficult this was, I abandoned it 
and again turned my attention to the sunbeams on land. 


Sun’s Rays as Something Hard or Sharp. 


F., 18. When from six to ten years old I thought that the rays of 
light from the sun were spikes and that they protruded from the sun 
in all directions. I had a kind of fear of these rays, but while I was 
afraid to put my body in a ray of light, I delighted to hold my hand 
where a ray would strike it and try to look through my hand. 

F., 17. I remember feeling that the sun’s rays were spears with 
which the sun guarded itself in case of attack by anenemy. (8 yrs.) 

F., 20. I always imagined the sun rays were like needles and could 
pass right through you. 

F.,17. I have imagined the sun’s rays to be spears which pierced 
the hearts of people who had done wrong. 

F., 18. I have imagined the sun’s rays to be arrows hurled against 
sinful people. 

F., 18. The sun’s rays have always seemed to me like an immense 
hand held up in warning. 

F., 19. Instead of weapons I thought just the opposite, that the 
sun’s rays were something to do me good. 

F., 18. I thought to sit in the sun’s rays made me good as I fancied 
they made a halo round my head. (40r 5 yrs.) 

F., 16. Asachild I enjoyed sitting so that the rays of the sun fell 
on me and it seemed as if I was very good then. 


Sun Drawing Water. 


_ F., 18. I had heard my mother use the expression ‘‘the sun is draw- 
ing water,’’ and my theory was that the sun must have a great many 
pails at the ends of these long rays and in some way when we were 
not looking he drew them into the sky. 

F., 21. I had heard that the rays of light were formed by the sun 
drawing up water and I thought of them as tubes or pipes through 
which the sun sucked up the water much the same as we use a straw 
in drinking soda. 

F., 19. When I saw the sun drawing water I always imagined it was 
taking it up in great sheets. 

F., 19. I used to think that the sun was drawing water and the rays 
were going up from the ocean. 


Reflected Beams. 


F., 18. When I used to see rays of light reflected from tin pans I 
thought they were smiling because they were clean. 
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F., 19. When I was eight years old I used to think that when the 
sun shone on the water, the water was very cruel to send the sun back 
again. 

F., 17. I thought of the water as being a big looking glass in which 
not — sun’s rays but hues, etc., were reflected. 

F., 18. WhenI sawthe light reflected from a bright object I thought 


that the ray had been broken and taken another direction. 
F., 19. Asachild I used to wonder what the reflected rays were. 


Sun’s Rays as Connections between Sun or Heaven and Earth. 


F., 18. At the age of four or five I used to think that the rays which 
pointed toward earth were paths to the sun, those rays which pointed 
upward from the sun were paths to Heaven. 

r F., 18. When I was four or five years old I fancied that the rays of 
light were sticks or rather ladders from me to the sun. I have put my 
hand on a ray coming through the crack and felt disappointed because 
the ray did not support my hand. 

F., 19. When I was nine years old I heard the story of Jack and the 
bean stalk, and afterwards I always thought that Jack must have used 
the sunbeams to climb so high. 

F., 17. I never thought of the sun’s rays as spears or arrows, but I 
did fancy they were paths leading to Heaven. 

_ F., 18. I never connected the rays of light with the sun as a part of 
it. I thought they were pathways of the angels and for that reason 
liked to stand in them. . 

F., 20. My fancy pictures the sun’s rays as golden ladders up to 
Heaven, especially when the sunbeams pierce the clouds. 

F., 18. I used to imagine that the rays of the sun were different 
strong ropes that held the sun in its place. 

F., 19. When a child between four and six I was always happy to 
get where I could see the rays of light. I thought that they were 
ay roads and at times would watch for a long while expecting to see 
a fairy. 

Animistic Ideas. 


F., 18. I used to watch the small particles of dust moving in the 
sun’s rays and thought that they were cleaning the room, and when 
the sun got lower and the rays were no longer in the room, I thought 
that they had carried the dirt away. I used to try to cut them by 
putting my hand through them. 

F., 18. When I was achild I pictured the sun’s rays in floating dust 
and had an idea that the little particles were animals and I was always 
afraid to go near them. 

M., 19. I imagined that the particles of dust floating in the beams 
of the sun were little insects and that they were playing games with 
each other. 

M., 16. I used to think that the sunbeams were alive. 


Fatries. 


F., 18. I used to imagine that the rays of light were companies of 
little people each of whom had a certain place to stand. To me it 
seemed wrong to stand in these rays and thus to disturb the little 
people. But I loved to stand in the rays, nevertheless, mostly for the 
fun of seeing them dart back into place again. I have often put my 
hands in them for the same reason and would try to feel them or feel 
the place where they were. 

M.,17. I formerly imagined that the dust in the sunbeams were 
fairies. 
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F., 18. When I was about six or seven I thought that fairies lived 
in the rays of the sun-light. 


Personification. Physical Attributes. 


The rays of the sun seem like long slender fingers, stretching across 
the sky or piercing the crevices in some dark place—fingers of mighty 
strength—when they push the clouds aside and dart downwards toward 
the earth. 

The rays of the sun do not seem to come with the force of a hit but 
just lightly touch the earth and her productions. They dance lightly 
and gayly from one object to another. 

I used to think the rays of light were God’seyes. I had often heard 
that God saw every one of our actions and thought he accomplished it 
by using these rays of light for eyes. 

F., 17. When about ten years old the rays of light seemed to be 
fingers reaching out for things. 

As achild I pictured the rays of the sun as being long arms and 
these arms floated into dark spaces and gathered all the dust out of 
them. 

F., 19. When I was a child I thought that the sun’s rays were the 
long arms of the sun. 

F., 16. I thought of the rays as the sun’s arms reaching down to 
steal the water from streams. 

F., 18. The rays of the sun, I thought, were his hands to push 
away the clouds. 

F., 18. Whena child I thought the rays of light were the fingers 


of the sun. 
Personification. Mental Attributes. 


F., 19. From the age of five to eight I remember imagining that the 
rays of the sun were golden threads or, at times, I thought of the rays 
as long lines of light. I think I was about nine when I thought how 

enerous the sun was. I thought it was not satisfied with giving us 
fight from the ball merely but that it sent out its rays in all directions 
to give more light. 

F., 17. When I was about six years old, I remember asking my 
mother if the sun was ever selfish with its light. Ithought that when 
everything was bright, the sun was unselfish. 

F., 18. When the sun’s rays broke through clouds, I felt as if they 
were striking through in —— and this feeling I afterwards found 
expressed in the Greek myth of Apollo’s darts. 

F., 17. I have imagined the sun to be a fighter contending with the 
gloom in miserable houses and with unhappy people. 

F., 19. When I saw the sun reflected in the water, I thought that 
he was looking at himself and smiling. I had been told that it was 
vanity to look too much in the glass and I thought that the sun was 
vain. 

F., 19. I have often thought of the sunbeams as playing with each 
other. I have pictured the sun’s rays as brooms and as canes as they 
shoot across the sky. I have thought of them in floating dust as 
streams of water with fish in them. 

F., 17. When I was achild I often used to think of the sun as the 
mother and of the rays as her children which she had sent out to 
different homes to cheer poor people. 

M.C. I often attempted to catch the sunbeams thinking they were 
the sun’s children who had come down to play with me. 

F., 19. I thought of the rays of light as being part of the sun and 
often said, ‘‘the sun is playing peep.’”? I liked to put my hands in 
the rays and see the shadows cast on the floor. 
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F., 18. I always thought of the rays of light as great long needles. 

I thought of the sun as a man having these needles and reaching 
out and touching the water with them. 

F., 21. At the age of seven I had an idea that the sun thrust forth 
arrows and that it was a person trying to hit me. 
_ F., 19. It seems as if the rays were trying to see what was going on 
in secret corners, as if they were inquisitive. 

The sun rays always seem to mie to be trying to push the clouds 
away and to bring cheer and brightness to the earth. 


Feeling of Companionship. 


I always looked upon the sun rays as jolly dancing playfellows and 
always felt that I had company if they were with me. 

I used to imagine that asun ray was a kind of ladder clear up to 
that wonderful world beyond the skies, and that if I only knew how, 
I could get there along the ray of light. 

The rays of sunlight always made me feel as if I had company. 

When I am in a room alone I get in the sunshine because I do not 
feel so lonely then. 

P F., 19. Asachild I used to sit in the raysof light. It was company 
or me. 

F., 19. I used to like to stand in the rays of the sun and especially 
to put my feet in them. I felt as if they were trying to warm and 
amuse me. 

F., I9. I never had the idea that the sun shining upon me was any 
special good luck but I always loved to sit in the sunshine and it 
seemed to be a friend to me. 

F., 19. Asachild I always felt happier in the sunshine. It gave 
me a feeling of warmth and companionship. 

F., 18. I liked to sit in the sun because I felt more secure. 


Reflected Rays. 


F., 18. I had a little theory, when about seven, about reflected rays. 
I thought the sun itself got into the object and then looked back at 
me and I used to wonder how the sun got small enough to get in. 

F., 18. I used to think when I saw the sun reflected in the water 
or a bright surface that he was looking at himself and smiling. I 
thought he was vain. 

F.,17. I always thought of the light on the snow as the glistening 
of precious gems. The sun flittering in the brook reminded me of tiny 
fairies rane and flitting about. The light on a smooth surface, as a 
pan, reminded me of a person smiling. 

F., 19. When between five and ten years old I used to think that 
the sun was smiling at me when I sawit reflected from a bright surface. 

F., 19. When I saw the rays of light coming from a tin can or piece 
of glass I imagined it was smiling on some one in the sky. 

F., 18. When four or five years old I used to think the reflected 
rays were children of the sun. 

F., 17. Inchildhood I always thought that the reflection of light 
was caused by the object becoming angry and striking back. 

F., 19. I always thought that the beams reflected from the water 
and bright surfaces were evil spirits who wished to hurt the eyes. 

F., 19. I always imagined any body of water as being the sun’s 
looking glass. 

Miscellaneous. 


F., 19. When as achild I sat in a darkened room and the rays of 
the sun were shining into the room, I have often associated them with 
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the bright eyes of persons peering through the iron bars of a prison 
door or windows. I was somewhat afraid of them. 

F., 18. Another childish fancy was the rays were God’s glasses and 
He could see all I was doing and knew when I was bad. 

F., 18. When I was about eleven years old I thought of the long 
rays of light as similar to the sticks of an open and shut fan. 

F., 20. I think I have always had a feeling of dislike for rays of 
light because when they appear on the floor I step on them and try to 
get rid of them. Although I act in this way I am fond of sunshine. 

M., 28. The actions of both men and animals prove that light pro- 
duces activity. I have seen many times whole herds of cattle up and 
feeding on a bright moonlight night. A farmer in the fall of the year 
will generally put his cattle in a pen when the moon is full for fear 
they will break out of their accustomed field and get into his harvest 
fields. On adark night they lie down quietly but on moonlight nights 
they always seem to want to be in mischief. A canary bird from a 
dark corner of the room placed in the sunlight immediately begins to 
sing, a parrot to talk. Birds do most of their singing in the morning. 
Squirrels and woodchucks whistle in the morning. 


OMENS 


Very few omens in regard to either sun or moon were re- 
ported, only 21 out of 427 giving examples and 223 stating 
definitely that they had never heard any. But two of those 
given refer to the sun, one being expressed in the phrase 
‘‘Happy the bride the sun shines on,’’ and the other has also 


reference to a bride though of a different character, being a 
reference to the superstition, that, if during a marriage cere- 
mony, the rays of the sun fall through the windows in such a 
way as to form a cross, it is a sign of death. 

The omens given in regard to the moon were: seeing the 
moon over right or left shoulder as sign of good or bad luck ; 
moonlight as a cause of lunacy, and moonlight on new hay or 
money in the hand as a sign that both will be plentiful for the 
coming year or month. Moonlight on the hands held over a 
basin of water was also suggested as acure for warts. A num- 
ber of the returns, however, stated that sunshine at the begin- 
ning of any undertaking always aroused a feeling of coming 
success although no definite omen was associated with the feeling. 

The ideas in this group though not susceptible to classifica- 
tion by any hard and fast lines, since the ideas of one division 
overlap and run into those of another do, nevertheless, present 
certain type characteristics. Animism, personification of both 
physical and mental attributes, the feeling of companionship, 
sun’s rays as a connection between heaven and earth, or the 
sun and the earth and the tangibility of the sun’s rays are all 
clearly brought out by the returns. The idea of the sun's rays 
as something tangible is confined to quite young children, prob- 
ably under four or five years of age. The present returns give 
but few data on this point, but in a collection of material de- 
rived from 84 children of the lower grades this appears to be 
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the age limit for this idea. In the same returns it is stated 
that about one-third of the children under six years of age per- 
sonify the sun. Some of the feelings attributed to the sun are 
generosity, selfishness, sorrow, gladness, envy, anger, triumph, 
curiosity and vanity. Also the sun goes to bed and to sleep, 
plays hide and seek, takes a walk, grows tired and rests. The 
sunbeams play with each other and are company to children, 
they work and the water seems cruel when it sends back the 
reflected rays. All these fancies are expressed in a great vari- 
ety of ways though the underlying idea remains the same. 
Since Max Miiller and Cox? traced such a vast body of myths 
to a solar origin, the rays of the sun are shown to have been 
the origin of many wonderful legendary weapons. The arrow 
of William Tell who, as every one now knows, was not an his- 
torical person but a solar hero, the darts of the far shooting 
Apollo, the arrows of Philoctetes and Ulysses, and not only 
many magic shafts but perhaps the swords of Theseus, Perseus 
and Siegfried, Arthur’s Excalibur, Orlando’s Durandel, the 
Volsungs’ good blade Gram, etc., are ascribed to one common 
origin, viz., the rays of the sun. . In an age of war they were 
interpreted as weapons, or more psychologically the rays of 
the sun, by their length and power to pierce clouds which are 
often personified as monsters, and gave the human mind a higher 
idealization of what spears and arrows could conceivably be and 
do in an age when the human mind was developing with such 
momentum that it exhausted the possibility of every phenome- 
non of nature to build itself larger conceptions. These rays 
were related to the sun gods as his chief weapon was to a great 
warrior. Is it not plain that childish fancies of rays like the 
above lend to the main contention of Cox new support not 
unlike that so often given to phylogeny by ontogeny? The 
child is only repeating the history of the Aryan race from 
which he sprung. What was once the terminal stage of adult 
development is now seen in children as but faint tentatives just 
timidly budding before they are nipped by contact with science, 
which conceives one of its chief functions to be eternal offensive 
and exterminating war upon superstitions. We discover here 
the psychic germs from which these greatly elaborated ethnic 
concepts grew, which poetry and art will ever fondly cherish. 
More yet, modern childhood is so fecund in fancy that our re- 
turns show many suggestions that never have received, but 
still await elaboration in adult art. Individual returns at ran- 
dom are—the rays are ‘‘ bars between me and another world;’’ 
‘* ladders for fairies to dance on and go to and from heaven on;’’ 
in the water they are ‘‘the gleam of a mermaid’s shimmering 


1See his Mythology of the Aryan Nations, Vol. II, p. 96 e¢. seg. 
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gown;’’ ‘‘a wreath of rays around the round happy face of the 
sun;’’ ‘‘the sun’s long arms reaching out to embrace and warm 
us;’’ they ‘‘ pierce all crevices and pry out darkness as you pry 
out a stone with a lever.’’ Many make a dust to see the par- 
ticles float in a ray, blow them, or try perhaps to follow one. 
The rays plunge into the sea to loosen or open a way from the 
sun, who sinks into it as they do; they spout out on all sides 
like jets of a fiery fountain; isolated rays are lonesome; are 
often feared if it is not known at once where they enter the 
trees or house, and with one child this quest is a neurosis; clouds 
are very bold that do not fear them; the dark is many times as 
big and knows enough to fly at their approach. One thinks 
the dust separate particles of sunshine dancing; they and the 
rays die when the sun does; reflected rays are impertinent and 
rebellious; threads or ropes to hold the sun; tubes to suck up 
water; paths or ladders to the sky; strokes of an artist’s brush, 
spears, daggers, with power to make good or to punish us if we 
are bad, full of gold dust; the sun is unselfish to send them out 
so freely, vain to mirror himself in the water, or cruel to break 
the rays at its surface, etc. 

To science, all these are only rank weeds of ignorance and 
superstition to be extirpated, or at the best products of bad ob- 
servation. Rays are only vibrations too small to be seen, fol- 
lowing mathematically straight lines and reflected by equal 
angles of incidence and reflection. The atmosphere of the 
mind must be purged of all vapor and clouds like the moon. 
Here is a battle-ground, fully typical of all the rest between the 
imagination, which is the organ of the heart, and reason which 
is of the head, between faith and knowledge, religion and science. 
It is better to learn how fast the rays travel, how many vibra- 
tions per second, how much heat the sun emits through them, 
of how many candle power they are, by what prismatic ac- 
tion the pencil of light is fanned out into chromatic hues, for 
mathematics and not poetry is the origin of true enlighten- 
ment. So some would let the pedagogue loose upon all these 
abortions of the mythopeeic faculty and make the child early 
ashamed of its creations. But the age of fancy comes first and 
is no whit less in need of full development in its nascent stage 
than science in its. Normally the latter develops naturally 
out of the former and with no opposition, each strengthening 
the other and each suffering if the other is undeveloped. The 
cultured adult, if the genius of childhood is not killed in him, 
reverts to all the delicious dreameries of early days and recog- 
nizes in them the seeds of whatever esthetic appreciation he 
may be capable of enjoying. We should, therefore, take no 
less pains to develop youthful reveries in their season than 
mature insight in its, and above all avoid every hint of opposi- 
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tion which has no natural place in minds large enough for both. 
Every phase of this problem will receive ample psychological 
and pedagogical treatment when psychogenesis and education 
are better understood. 

Sunset. State both sentiments and fancies on seeing the sun 
slowly descend in the west, when its disk first touches anything in the 
horizon, trees, buildings, rocks, hills. Does it enflame? As it sinks, 
one half and then the other, does it seem to enter the earth or water, 
or where does it go for the night; is it put out or absorbed? 


” 


The question: ‘‘ does the sun enflame,’’ was answered in the 
affirmative by 113 adults and in the negative by 78, the remain- 
ing 198 giving no answer. It is evident, however, that in one 
set of 210 papers the question was taken as literally meaning 
to set on fire, so that the negative result is not significant and 
the numerical count of little value though the qualitive results 
are interesting. The same is true of the other questions formu- 
lated under this topic, the mere tabulation being of far less 
interest than the diversity and quality of the sentiments and 
fancies expressed. As before the suggestions contained in the 
topic were not accepted to any great extent, the idea that the 
sun entered the earth appealing to only 45 while only 34 had 
ever thought of it as entering the water and but 31 as put 
out or absorbed. This, however, is by no means a negative 
result, and but serves to show that the mind accepts only that 
for which by its natural development—as nearly every paper 
contained some thought on the subject. 31 thought that the 
sun went to China for the night, 19 said that it went around 
the earth, 35 that it went to bed, 19 that it went behind the 
earth, 30 that it went behind the hills or mountains, 8 that it 
dropped into an abyss, 12 that it lies on the earth, 12 that it 
went into the woods, 4 into the clouds, 4 to its home in the 
clouds and one thought it went into the Sea of Galilee. The 
sentiments typical at sunset, given in order of their numerical 
importance are moral and religious aspirations, sadness, loneli- 
ness, rest, awe and reverence, quiet and thoughtfulness, peace, 
gladness, regret, sorrow and longing. 

The topics of this group seem to fall into certain lines of 
division, though in many cases the characteristics of one group 
infringe upon those of others. The extracts from the ques- 
tionnaires have accordingly been grouped to show as far as 
possible the prominent characteristic of each group of reactions. 
The question ‘‘ does the sun enflame’’ elicited some interesting 
replies and it is to be regretted that the data, which was chiefly 
reminiscent, give little clue to the ages at which any actual 
belief in the power of the sun to set fire to objects was held. 
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Sun Enflames. 


F., 18. I have often felt that there was a large fire somewhere when 
I saw the sun set. Everything seemed to be burning up and the sky 
a sea of fire. 

F., 19. As the sun set in the west, I thought as a child that the big 
fire was almost out and needed more fuel. Another fancy was that it 
passed around quickly on the under side of the earth and reappeared 
as the moon. 

F., 19. Sometimes I imagined that the setting sun was a great fire 
but never that it would burn anything. I regarded it as a harmless 
kind of fire. 

F., 19. When the sunset was accompanied by brilliant lighting of 
the sky, I thought that the angels were building bonfires in Heaven 
and that they were so big and high that we saw the reflection through 
the ceiling of the earth (the sky). 

F. I always wondered why, when the sun set, it did not set fire to 
the trees, because it seemed to touch them. Sometimes when the sky 
grew quite red, I would become quite frightened, for I thought the 
sun had set the sky on fire and all the world was going to burn. 

F., 17. I had always during my childhood an idea that the sun was 
going to set the sky on fire and burn up the world. Even now a faint 
uneasiness comes over me when I witness an unusually brilliant sun- 
set. 

F., 19. If the rays were very red and were reflected in the sky, giv- 
ing the sky a beautiful appearance, I often wondered why the trees 
and houses were not set on fire. At last I came to the conclusion 
(when I was ten) that the sun would fall to pieces if it set things on 
fire and then it would not be able to come up and see us the next 
morning. The reason the sun went down for the night was to make 
room for the moon and then the moon would go down so that the sun 
would have room to come up. 

F., 17. I have often woneeed why the sun did not set fire to things 
especially if it were very red. 

F., 16. I always imagined when the sun set, it was falling from the 
heavens to the parts under the earth. I was always afraid it would 
set fire to the whole world. 

F., 18. I always imagined that the sun went right down in the 
ground. When about 5 years old, I remember of seeing a sunset over 
a woods and I thought as the disk touched the trees it burned them 
and when it went further down it burnt the trees all up. 

F., 19. I used to think of the sun as burning up the trees and houses 
and I was afraid the fire might spread to our house. 


Personification. Mental Attributes. 


F., 19. When I was a child and saw the sun set, stories of dragons 
and fairies at once presented themselves to me. I well remember ask- 
ing my mother whether the sun had gone to guard the treasures of a 
king or whether it had gone to frighten away the ghosts in China. 

When about seven years old it seemed to me that the sun did not go 
out altogether but turned its dull back tous. The sun always seemed 
to me to be some one and not a thing, even now it seems company. 

. aa 18. I thought that when the sun went down in the west it was 
tired. 

F., 19. When the sun was very red at sunset, I thought that it was 
excited and angry. 

F.,17. I thought that the sun was sorry to say good night and that 
when the disc just touched the top of the hill it stopped to say a last 
good night. 


] 
Ss 
t 
I 
t 
a 
tl 
m 
so 
d 
Tc 
wo 


REACTIONS TO LIGHT AND DARKNESS. 49 


F., 18. I imagined that the sun ran back across the sky when 
people were asleep. 

-, 18. When, as a child, I saw the sun go down behind the trees, I 
thought that it was hiding and that perhaps when I passed that way 
it would harm me. 

F., 18. When the sun set earlier in winter I thought that it wanted 
to get into bed and be warm. In summer I thought that it wanted to 
stay up and not get into its hot bed. I thought that the clouds were 
its bed covering. (5 or 6 years.) 

F., 19. It seemed as if the sun disliked to go and stayed with us as 
long as possible. I was always sorry when it had to go for I thought 
that the Chinese would not be good to it. 

F., 19. Between my fourth and sixth years, I had the feeling when 
the sun went down that it was God who had been watching me all day 
going away to watch other people. 


Personification. Physical Attributes. 
I used to think that the sun went into the sea to sleep. 


On seeing the sun go over the hill top, Isupposed that it was 
putting out the light so that we could go to bed. 

F., 19. When I was about nine years old, I always thought that 
during the day the sun tried to climb a tall tree, and when it reached 
the top it fell off on account of exhaustion. After it fell from the top 
of the tree it went behind a hill and thence back to the other side of 
the sky. I had this notion strongly until about eleven years old. 

F.,17. As a child I thought of the sunset as the sun’s going to 
bed and covering himself with a beautiful comfortable. 

F., 18. When the sun was setting I used to think of it as a man re- 
turning from along journey. I also thought that the beautiful red 
coloring was the fire from Santa Claus bake-oven and I often wondered 
why he baked at night when we always baked in the morning. 

F., 19. When I saw the sun set over the water I always waited to 
see the water splash up in great sprays. When I saw the sun set on 
land I thought he went into the earth feet first, then body and head 
and finally his long arms gradually disappeared. These arms were 
sometimes stretched in all directions above the horizon, sometimes I 
thought of them as folded close to his side. 

F., 18. When the sun set I had the idea that it was a very gorgeous 
Indian who was walking down the other side of a hill which was at 
the west of our home. 

F., 17. I thought at one time when there was a red sunset, that it 
was cold down in China and that a fire was being made to warm him 
and we could see only the top of the blaze. 

F., 20. I nsed to think that the sun went to bed in his house behind 
the hills. 

F., 19. When a child from four to six I thought of the sun as a big 
man that had been holding his great, big lamp all day for us to see by; 
now he was tired and going behind the hills to his bed. 


Where the Sun Goes When tt Sets. 


F., 18. I thought that it simply dropped off the earth and I have 
sometimes stopped to listen for the splash, for it seemed as if it must 
drop into water. This fancy still persists. I cannot get away from it. 

F., 20. The sun at setting seems to me to be going out of two gates. 
I can almost see them close. 

F., 18. Asachild I thought that the sun sank into the ocean and 
wondered how it got lighted up again to rise the next morning. 
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F., 19. I thought that the sun went into the water and became the 
moon. 

F., 19. I thought that when the sun set, it went into a valley. 

M., 19. Ihave the feeling even yet that the sun descends in a perpen- 
dicular line behind the mountains, turns at an angle and finally reap- 
pears in the east. : 

F., 19. Between the ages of ten and thirteen I used to watch the 
sun as it sank behind the trees and I thought that the soft fleecy clouds 
absorbed the sun, hence their beautiful coloring. 

F., 18. I always imagined that the hills in the distance swallowed 
the sun when it set. 

F., 17. I thought that the earth opened its mouth and swallowed 
the sun and let it out of the other side of its mouth the next morning. 


Power that Moves the Sun. 


F. The sun always seemed to me a big round ball that invisible 
hands were pulling down behind the mountains; they pulled very 
slowly until the rim touched the mountain and then they gave a’ quick 
pull and it was gone. 

F.,17. When a child I used to think that God pushed the sun 
around the heavens. 

F., 18. When the sun began to sink in the west, I thought that the 
God who upheld it was getting tired and that it was the relaxation of 
his hold that caused it to sink. 

F., 18. I had heard people say when the sun was setting that the 
woodchopper was about to cut off the limb and I wondered if there was 
something which held the sun up like the limb of a tree. 

F., 13. The sun has the same power to rise and set that we have to 
walk. 

M., 18.c. I thought the sun rose and set itself. 

F., 19. c. I thought the sun was pulled up and down. 

F. It has always seemed to meas if an irresistible force was pulling 
the sun down as it nears the horizon and that the nearer the sun came 
to the horizon, the harder it pulled. Asa little child, I thought this 
force was God whom I pictured as a strong old man, and though I no 
longer think of it in this way, the feeling of something pulling the 
sun down remains the same. 


What the Sun is. 


F., 18. When the sun touched the horizon I watched it to see if it 
would not bounce, as it seemed so light and soft and fluffy like a rub- 
ber ball. 

F., 19. When a child I used to think the sun was made of glass. 

F., 19. I used to think that the ball of fire was cooling off and roll- 
ing away when I saw the sun set and disappear from view in the west. 

F., 18. I have never had any particular emotions on seeing the sun 
descend in the west. I have thought of its being a hole in the sky and 
have watched it glitter. 

F., 18. I used to imagine that the sun was soft and indented and 
absorbed by everything it touched. 

M., 16.c. I thought the sun was a big fire that was put out or cov- 
ered up at night. 


In a collection of ideas of children three or four years old, 
the sun is regarded as a yellow rag, a spot of paint, a round 
piece of gold, a fire balloon, paper stuck up, a cake of ice, a hot 
orange, a big lump of gold, a ball of fire, God’s eye, a heated 
cannon ball, a big lot of fire crackers or just a hole with the 
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light shining through. The idea of motion seems to enter into 
these earlier ideas in only a very limited degree. Ideas of its 
distance are also extremely crude, some children, even up to 
the age of seven or eight, thinking it possible to reach the sun 
with a long pole or that it actually touches the trees as it sinks 
below the horizon. Some of the reactions of those older are:— 

F., 18. I never see a sunset but that I feel better for having seen it, 
z. é., 1 feel that my mind and soul are greatly benefited by seeing the sun 
slowly descend. I have received as much good from some sunsets as 
from sermons. 

F., 19. At one time I was at the seashore and saw the sun sink in 
the horizon. I was very much frightened and thought that we should 
never have any more sun because if it was a ball of fire it would be 
extinguished when it touched the water. 

F., 18. When I see the sun slowly sinking and the wondrous play 
of colors in the west, it makes me feel as if I would like to make my 
life fuller, larger, nobler. It sometimes makes me feel a little sad and 
subdued but peaceful. 

F., 19. The rays at sunset always make me think of Heaven. I 
have had this feeling since I was thirteen. 

F., 27. When alone with nature at sunset I, at first, enjoy the still- 
ness which prevails at that time and after that a loneliness creeps over 
me. 

F., 19. To me sunset is the time wlien I have my best thoughts. I 
feel in a world by myself. As the sun drops out of sight the element 
of fancy disappears and sober thoughts and sentiments take its place. 

Among the points of interest to be noted in connection with 
this topic is the tendency of the very young mind to accept 
things as they appear without any attempt at explanation. 
This same tendency is noticeable in those of the colored race to 
whom educational opportunities have come later than to the 
average child in the northern states, a large proportion of those 
between the ages of sixteen and twenty-seven, answering the 
question as to theory of sunrise and sunset before geography 
was studied, with an unqualified ‘‘I never thought about it.’’ 
The tendency to personification, as in the other topics in regard 
to the sun, is prominent and appears in a great variety of forms, 
and the idea of the sun as pushed or pulled by some force out- 
side itself is not only of frequent occurrence in children but 
adults also testify to the persistence of the feeling and the inabil- 
ity of scientific knowledge to displace it. This separation of an 
emotional reaction from accompanying intellectual assent is in 
itself an interesting problem to the psychologist, entering as it 
does into the whole problem of belief. In the child, apparently, 
the elements of belief are easily separable, their attitude to- 
wards toys and imaginative games seeming to be one in which 
the intellectual assent is slight and the connection easily broken. 
The little girl may at the same time lavish her affection on a 
baby constructed from a shawl, making it her companion by 
day and night, yet be quite undisturbed by the necessity of an 
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occasional laundry process and reconstruction of her baby. 
For this reason it is extremely difficult to discover how far the 
personifications of children are attended with actual belief. Pre- 
cisely the same difficulty has been encountered in the study of 
Indian myths and beliefs. The Wakanda’ of the Western tribes, 
accepted by the early missionaries as meaning the Great Spirit 
and embodying a monotheistic idea, is now proven to cover a 
variety of ideas, the original meaning of the word implying the 
power of bringing something to pass and also something mys- 
terious, hidden or unseen. In some cases this mysterious power 
is evidently conceived as similar in its nature to the human 
will, but among some tribes the word is applied to ceremonial 
objects and decorations. The character of the sentiments evoked 
at sunset is also of interest, the predominance of those of a mo- 
ral and religious nature suggesting that the establishment of 
the vesper service by the Catholic church was the recognition 
of a psychological principle, on at least its practical side. 


The physical differences between day and night seem exactly 
reflected and expressed psycho-physiologically in the differen- 
ces between the waking and the sleeping state. The waking 
soul is the creature of the sun and instinctively worships its 
creator. Without light, all things that could live at all would 
lack all the periodicity that day and night have brought into 
the world, so that all that submits to this great pulsation is he- 
liotropic or phototropic in yet far more manifold senses and 
ways than are described in this paper. Most that the waking 
adds to the sleeping state in all higher creatures is due yet more 
to light than to heat, for the former is by far the greater diur- 
nal variant, hard though it is always to separate thermal from 
photic effects. Sentiment no doubt long preceded science in 
its dim way in recognizing to what an extent we are children 
of the sun. 

It was a bold and brilliant conception of Max Miiller that the 
primitive Aryans, shut in their valleys by high mountains, 
with no political organization, little literature, science or other 
cares, with no alien culture to absorb, no education, and in- 
timidated by no criticism, leading a monotonous life with herds 
and crops so dependent on celestial influences, weather, heat 
and light, should turn their attention skyward with a fresh 
and eager curiosity and interest nowhere else paralleled, and 
vent on the phenomena of dawn, evening, cloud, storm, etc., 
all the creativeness of the native mental vigor of their race, per- 
sonifying the phenomena of nature in three thousand deities or 


1A. C. Fletcher: Science, n. s., 4: 476. 
1W. J. McGee: Rep. of Bureau of Ethnology, ’93-’94, p. 182. 
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heroes, giving them names which modern philology shows to 
be only epithets describing their sensuous effects upon minds 
and hearts as exquisitely attuned to them all as those of child- 
hood, but with rare power of what Herbart deems the best cul- 
ture, viz., elaborating their own ideas and working them over 
and over till the Hellenic mind took up the themes and wrought 
out a mythology and theology largely based, though unknown 
to them, upon the direct responses of the soul to the multiform 
aspects of nature, chief among which were always those of day 
and night, the sunrise, its progress through the sky, victory 
over darkness, battling with storm and cloud, and sinking to a 
glorious death at last. The solar heroes, as every schoolboy 
knows, are strongest at noon, heroes of many wars, always vic- 
torious, glorious in their own beauty and radiance, often golden 
haired, sometimes with one eye, exposed on the eastern hills 
in their infancy, slay their parents, have strange fits of gloom, 
and their death is triumphant transformation scene with resur- 
rection implied. All have some, although perhaps none have 
all of these traits. Olaf Redbeard, Boabdil the Moor, Fethringer, 
Elijah in Jewish tradition, St. John of the Apocrypha, and all 
the great sleepers will awaken in some morning or springtide 
of the world. They are often strongly subject to alien and in- 
ferior powers; Achilles to Agamemnon, Apollo to Admetus, 
Hercules of the twelve labors to Eurystheus, Cinderella to her 
mother-in-law, etc., as light is at times subject to darkness. 
Their far-darting weapons are unerring and pierce all the mon- 
strous dragons ofdarkness. Many elaborated literary products 
are translatable back to phrases merely descriptive of these pro- 
cesses, says Miller; ¢. g., ‘‘Selene loves Endymion,’’ means 
when translated etymologically, the moon loves the setting sun. 
‘The children of Niobe were slain by the arrows of Apollo,’’ 
merely states that the children of darkness are slain by the rays 
of the rising sun. The metaphors faded, their poetry fossilized 
into literal personalities, what happens every day and every- 
where was given a place and perhaps a date, poetic genius de- 
veloped and spiced all with details, the incidents and conflicts 
were raised to the moral plain and made pregnant with ethical 
meanings, and natural religion reached its greatest efflorescence 
only to be superseded by one emanating from the heart of man 
rather than from the heart of nature. 

Before adolescence, personification of the sun has generally 
ceased, but the old joy of sunrise and the pathos of sunset is 
now felt more deeply and in a way that never fades. To many 
a youth its rays seem arms stretched in benediction as it sinks, 
and there is an echo of the old fear that it may never escape 
from the sea or overcome the obstacles in its pathway, and rise 
again, which in modern times is given new but vaguer forms, 
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but springs from the same psychic roots as did the old tradi- 
tions. Its conquest of night; its power to put darkness to 
flight; to drive away old winter with all its luggage; to usher 
in spring and vegetation, still impresses the heart with a sense 
of its power as a great conquering king. 

How modern poetry lives, moves, and has its being in n the 
same realm as childish fancy, a few almost random quotations, 
some of which are perhaps not all with literal exactness, will 
show. ‘‘It drank the blood of the sun as he slaughtered sank;”’ 
‘*the sun is a bridegroom, the earth a bride, they court from 
morn to eventide;’’ it still shoots its burning lance, kisses the 
earth its bride, the pale angels of dawn that opens glorious por- 
tals and scatter the ‘‘ wandering ghosts that beat the gates of 
heaven all night;’’ the night comes ‘‘ fold on fold, dulling the 
western gold;’’ it ‘‘ blackens bush and tree;’’ ‘‘draweth night’s 
dim net;’’ the sun’s ‘‘ footprints leave the sky ruddy;’’ ‘‘ like a 
withered leaf the moon is blown athwart the sky;’’ the sun 
‘*hails down light;’’ its silhouette is ‘‘ etched clearly’’ in the 
eastern sky; the west is ‘‘ broken into bars of color’’ and after 
sunset there is a ‘‘lifeless cloud like a dead angel lying in a 
shroud with lilies on her breast;’’ ‘‘ with light and butterflies 
the world did seem to flicker and float as though the maker 
slept and in a dream imagined it;’’ the sun ‘‘ weaves a Morris 
dance’’ of rays and shadows; ‘‘the moon rises wearily with 
virgin snow;’’ ‘‘darkness takes not sunlight in her snare;’’ 
‘light and song wash night away;’’ it is ‘‘all a fire flaming 
heavenward;’’ ‘‘deep bosomed night with sea-scent soothes 
the liquid heaven;’’ the sun ‘‘dipped its cup’’ ‘‘where the 
eastern conduits ran red with wine;’’ the trees ‘‘turn old and 
gray’’ as the shadows drape them; the ‘‘sullen ledge of the 
clouds cast down;’’ the moon ‘‘swoons;’’ it is ‘‘a golden gal- 
leon beating athwart the azure tide’’ and ‘‘ hurling shadows 
into the sea;’’ now it ‘‘ ponders with smiling face mild and 
clear’’ or ‘‘chubby cheeked;’’ or toils up against the clouds 
in which it ‘‘founders;’’ at sunrise the ‘‘ dazzled ether isa 
glister of diamond wine;’’ the dark is ‘‘washed’’ with light; 
Hesper rises ‘‘o’er the ashes of the sun;’’ the sun ‘‘ beats up”’ 
the sky, or falls defeated from the “ominous dim space’’ and 
leaves the ‘‘stern blue crypt of night.’’ Good thoughts fly 
to meet the morn; Helios is still a deity arrayed in gorgeous 
vesture driving a chariot, although the traces of its old domin- 
ion over heart and fancy are now more effaced than those of 
the moon. 

To Aristotle the sun was a deity, which in his system must 
be of pure fire; so that he could not accept the theory of sun 
spots, which he deemed both absurd and impious. Anytus 
thought to correct Socrates of atheism he did not think the sun 


i 
ri] 
ft 
4 
C 
He 


REACTIONS TO LIGHT AND DARKNESS. 55 


and moon to be gods, but the latter denied the charge. To the 
younger Herschel the ‘‘ willow leaf maculation’’ of the sun, 
which is the most minute discernible modification of its surface, 
was, despite the intense heat, living organisms developing light, 
heat and electricity, although each individual creature must be 
at least several hundred mileslong. It has often been thought 
to be hell. Superstitions concerning eclipses still observed among 
primitive people; the general expectation of a great wind as 
the moon’s shadow at total obscuration sweeps over the earth ; 
the unsteadiness and great fallibility, even by astronomers, in 
making drawings of the corona during the precious two or 
three minutes, so laboriously prepared for, before the camera, 
which has no nerves, lent its aid; the persistent impression 
that the periodic sun spots influence business, crops, tempera- 
ture, rainfall, or perhaps caused panics; the persistent weather- 
lore signs connected with solar phenomena, which Mr. Inwards 
has collected and tabulated,—all these we interpret as vestiges 
which show that as the earth, plants, animals, and the human 
body are in a profound sense children of the sun, the mind is 
hardly less so; and that as the coal, which runs machinery 
and warms our dwellings, is the result of solar momentum, so 
even our psychic activities suggest that brain function is also 
to some extent a vicissitude of solar energy. 

For science the sun is simply a star seven hundred times as 
large as all its planets and one hundred and ten times the diam- 
eter of the earth, so that if the latter were at its center the or- 
bit of the moon would bea little more than half way to its 
surface. It rotates on the average once in twenty-seven and 
one-half days. ‘The darkest sun spot is far brighter than cal- 
cium light; its heat would melt a glacier fifty feet thick over 
its entire surface in about one minute; and the earth would 
soon vaporize if as near it as the moon isto us. It consists of 
twelve well established elements and as many more nearly 
proven. Even its hydrogen chromosphere of scarlet flame is 
from five to ten thousand miles thick outside of the photosphere 
or reversing layer, while the corona extends so far that it very 
likely envelops the earth itself. Observatories devoted to its 
study alone, like those at Potsdam and Meudon, weigh it; cal- 
culate that its energy could light and heat twenty-two hundred 
million worlds like ours, most of which light and heat is lost ; 
seek to tell its story from the time when all energy was gravity; 
estimate the amount of attraction per century, or the number 
of meteors falling into it necessary to keep up its heat, calcula- 
ted to be all the way from ten to fifty thousand degrees C ; at- 
tempt to determine the probable consistency of its substance ; 
while the popularizers figure out that a cannon ball at the rate 
of seventeen hundred feet per second would require nine years 


if 


56 HALL AND SMITH: 


to pass from the earth to the sun; that a train going a thou- 
sand miles a day would need two hundred and fifty-four and 
one-fourth years, and that the ticket would cost two and one- 
half million dollars. 

But poets conserve their own youth and that of the race. 
The two belong together and it is no more possible to tell what 
childhood owes to their suggestion than what they owe to it. 
These metaphoric phrases are not elaborated or hardened into 
mythology much as they may owe to it. Some seem a little 
strained and artificial, as those of childhood rarely are, but all 
are outcrops of the same vein. If darkness created sleep, twi- 
light had much to do in the creation of a large class of senti- 
ments and fancies; and has inspired much poetry, and religion 
and esthetic feeling. It is not only one of the great mood- 
makers, but has done much to shape the human soul and given 
it much, the genesis of which cannot be understood till traced 
back to its source. Its influence has been almost purely benefi- 
cent. The rush of the day is over and the passions and fears 
that haunt the night are not yet aroused. We are in the tran- 
quility of the golden mean with nerve tension relaxed, all the 
senses at rest, and motion, effort and work suspended. Its 
mild melancholy seems of the benign and wholesome kind and 
perhaps tends to make the soul immune from the acute forms 
of depression. Its sweet disphoriais the counterpart of the 
euphoria normal when day breaks upon rested spirits with its 
wondrous transformation scenes. Civilization has developed 
evening, the sad end of the day, or artificially prolonged twi- 
light, which has brought added duties to the jaded soul, brought 
the sadness of study and wisdom and robbed us of the optimis- 
tic, upward striving hour of dawn. 

Twilight fancies. What sentiments are typical with you when alone 
with nature between sunset and dark; is there distinct depression, 
rest, reverie; of what kinds? Does the mind awake as sense rests; are 
such experiences loved or shunned? Poetic expressions. 

Very closely connected with the feelings and sentiments typ- 
ical at sunset are those of twilight. It is the hour of rest, 
reverie and introspection, of bodily and mental relaxation. 
Sentiments given as typical are reverie (152), rest (127), poetic 
feelings (104), moral and religious aspirations (48), depression 
(50), regret and sadness (44), peace (27), loneliness (32), 
happiness (21), awe and solemnity (17), fear (6), restlessness 
(6), reverence (3), ambition (2), restful sadness (10), and 
tenderness (2). The twilight hour was loved in 273 cases 
and shunned in 79 while 32 had no special preference in regard 
toit. The question, does the mind awake as sense rests, though 
directly answered by only 114, is very fully brought out in the 
returns, the character of the mind’s activity being well illus- 
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trated. On this topic there is a difference between returns 
from the white and colored races. The pleasure taken in twi- 
light by the former is in all cases of an intellectual or emotional 
character while in the latter dusk is liked because it is cool, 
pleasant, study or work is over, etc., while the question, What. 
do you think about in the dusk? was answered in the majority 
of cases by ‘‘nothing special,’’ ‘‘do not have any special 
thoughts,’’ ‘‘think about supper time’’ and ‘‘ bed time.”’ 
There is also dislike of being alone in contrast to a preference 
for it on the part of the whites answering the question. 80% 
of the colored returns expressed this feeling, which was rare in 
the other returns. It would, however, be unfair to infer com- 
plete absence of poetic feeling inspired by sunset and twilight 
in the colored race, as the apparent lack may be due in part, at 
least, to limited power of expression rather than the absence of 
the feeling itself. 

Of 312 whites 104 stated that they either felt like writing 
poetry or recalled poems or poetic expressions which had been 
read, 57 that they did neither, while 151 gave no direct answer 
to the question. A part of this last group, however, gave evi- 
dence of poetic feeling in their attitude toward nature and sen- 
timents expressed in regard to sunset, twilight and dawn. 44 
expressed a desire for music at this time, usually for that of a 
subdued, dreamy character. Evening hymns were a favorite 
method of expression and in instrumental music the preference 
was for that which expressed the sentiments typical for the twi- 
light hour. A few gave lists of their favorite hymns and poems 
in connection with twilight. Those occurring most frequently 
in the lists were: Lead Kindly Light, Now the Day is Over, 
Ave Maria, Longfellow’s Twilight, and The Day is Done, The 
Lost Chord, Crossing the Bar, Twilight is Stealing over the 
Sea, and Gray’s Elegy. The similarity of the lists is doubtless 
due to the fact that most of the poems mentioned had probably 
become familiar in the school curriculum. The sentiments typ- 
ical at twilight are fully illustrated in the following extracts. 


Moral and Religious Sentiments. 


F., 20. When alone with nature between sunset and dark all that 
is good and holy in me seems to stand out very clearly. 

F., 20. When alone with nature between twilight and dark I al- 
ways feel nearer God. There seems to be a hush over the earth as if 
it were receiving an evening benediction. 

F., 19. God and heaven seem nearer to me then than at any other 
time. 

F., 20. I think that I will be a more dutiful daughter and will al- 
ways try to be to my brother all that an older and only sister should be. 

F., 19. My thoughts at twilight turn to the Creator of beautiful 
nature, and acalm and quiet feeling takes possession of me. A dis- 
tinct feeling of rest and peace comes over me. 
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F., 23. I feel the goodness, greatness and power of God, and I also 
feel as if I wished my life to be better and nobler. 

F., 18. When alone in the twilight I feel a great love for all things, 
I have a feeling of satisfaction with myself and the world at large. 
My mind becomes more actual, in that I can imagine constructively 
with greater vividness than at other times. 

F., 18. When alone in the twilight, from a child, I always had a 
desire to be better. I never felt like laughing or talking. I always 
felt the solemn feeling pass away when the lights came. 

F., 17. Twiligkt is apt to make me think seriously about right and 
wrong. 

>. a I feel more than at any other time a divine or higher power 
something which fills me with awe and satisfaction. 

F., 17. Ithink such experiences make me better. They seem to 
bring up my best 

F. I always long to do something good, something for the cause of 
humanity. My love goes out to everybody and everything at this 
time. I have had this feeling since I was a child. 

F., 18. I think that at twilight there is a tendency to moralize in a 
dreamy way. 

F., 25. When alone with nature at twilight I often have a feeling 
of peace and solemnity with a strong sense of protection and a love 
for all nature. Sometimes I have a realization of a grand, noble pur- 
pose for everything and long to do something. 

F., 19. When alone in the twilight an overwhelming sense of all 
that is good comes over me. I like to be alone at that time. 

F., 18. I always feel ambitious and as though I ought to be better 
and do some good in the world. 

F., 18. I always have a desire for music at twilight and try to com- 
pose something myself, not to play the old things. As a chiid, my 
twilight mood was disagreable to me, now it is the best mood of the 
day. 
F., 17. I like to listen to music that is soft and low. 

F., 18. Twilight seems to be a time when we can tell our most 
secret thoughts. 7 

F., 19. My greatest desire is to sing, to sing something soft, low 
and sentimental. The slightest noise disturbs me and makes me 
irritable. To me this is the best time of the whole day. 

F., 20. When alone with nature between sunset and dark a feeling 
of reverie steals over me. Rather a peaceful feeling takes possession 
of me. My mind seems very active and my thoughts are usually 
pleasant. 

F., 19. Ido not feel depressed between sunset and dark, on the 
contrary, I feel happy and rested although solemn. 

F., 18. When alone with nature in the twilight my habitual feel- 
ings are those of depression but though I feel depressed I rather like 
the mood. 

P F., 18. When alone at twilight I like to play the piano or sit and 
ream. 

F., 20. If I have been depressed during the day the feeling is in- 
creased by twilight, but if, on the other hand, the experiences of the day 
have been pleasant ones I like to dream about them. 

F.,17. At this time of day I feel rested, refreshed, and very light 
heartec. and gay. I enjoy telling comical stories and jokes and this is 
the time when I usually tell most of them. 

F., 19. I never feel depressed at twilight. Irather welcome it. It 
was then I allowed my imagination to work. Sometime my poetic 
feelings would be aroused and I would muse over various beautiful 
thoughts and sayings about nature which I had either heard or read. 
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F., 16. When I have to study in the evening, I do not indulge in 
my twilight mood because it renders me physically unfit for my work. 
I dream and dream when I am playing and see and hear the most 
beautiful shapes and sourds. The desire to put all the sounds I hear 
into music that I can play is so great that if I do not succeed I am ex- 
hausted for the rest of the evening. 

F., 18. Inspite of the fact that I enjoy the feeling of rest and reverie 
at twilight I know it is anything but good for me. My will power is 
not strong enough to keep my mind from reverting to those things, if 
Ihave spent much time with them, long after twilight is past and 
study hour begun. 

F.,17. Attwilight I always have a feeling of rest and reverie. I 
like to sit perfectly quiet and think about nothing special but just let 
my mind wander from one thing to another. At this time of day I 
often sit at the piano and play a dreamy piece of music very softly. 
I am very fond of the twilight mood. 

F., 18. When I was very young there was no difference between 
twilight and daytime for me. The only way I ever noticed it was that 
I would go into the house instead of out doors to play. Later, when 
about ten years old, I became very poetic in twilight, so much so that 
I once composed a poem, very bad poetry of course. At present I day 
dream and plan during the twilight. I love it. 

F., 19. When alone with nature at twilight I have a feeling of rest- 
fulness and reverie. Ican not remember this feeling asachild. It 
has only impressed itself upon me since the age of 13. 

F., 18. In twilight my mood is one of rest and reverie. I like this 
twilight mood. It is then that I feel many things that I cannot put 
into words. I often long to know some beautiful piece of poetry 


which would express my feelings. Then, too, I wish to sing something 
strangely wild and beautiful. I desire something weird and sad never 
anything like the common fast pieces of to-day. I am disappointed 
for I can do neither of these things. 


Miscellaneous.- 


F., 18. I never had any twilight fancies. 

F., 19. It always seemed to me that twilight was the time for all 
sorts of ghosts and goblins to be prowling around and I have often 
fancied that I saw them and would be afraid. 

F., 18. Twilight stimulates me to physical activity. My spirits are 
highest at that time. 

F., 21. The only feelings that I ever had at twilight are those of 
loneliness and fear. 

F., 17. It is atime when you fancy you see a great many things. 

Pi 21.c. YesI want the lamp lighted because I am afraid of the 
ghost. 


Mind Active as Sense Rests. 


F., 18. Ido havea feeling that my mind becomes more active at 
this time for I feel more like studying my lessons and can remember 
them better than at other times. 

F., 20. When I am alone at twilight I have a feeling of intense 
longing, for what I do not know. I have had this feeling since I was 
about twelve. My mind does not become more active. I am inclined 
to wander about on many subjects. At twilight I love to talk of 
things which seem impossible to talk about in broad daylight. 

F., 19. When alone with nature at twilight a decided feeling of 
restfulness comes over me. My mind seems to awake as sense rests 
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and the feeling is so delightful to me that I am reluctant to have the 
lights lighted. 

F., 17. When the light goes away I feel I can devote this time to 
day dreaming and my mind becomes more active along this line. It 
seems as if it would not work along other lines then. 

F., 18. My mind is duller at twilight than at any other time. _ 

F., 19. I always have a dreamy feeling and never feel like doing 
exact thinking. I feel a lessening of my mental powers at that time. 

F., 19. Inthe twilight my mind is quite active in one sense. I 
usually dream over many things and that is the time I pick myself to 
pieces. 

F., 19. When I am alone in the twilight I have a feeling of utter 
loneliness. My mind becomes stagnant. I feel as if I could never con- 
centrate my thoughts. 

F., 19. As the light goes away I can dream better but not think 
better about lessons. 

F., 19. At this time my mind becomes sluggish. 


Twilight Loved or Shunned. 


F., 19. At twilight I usually have a depressed mood if I am com- 
pelled to remain inactive. If Ican take a walk, play the piano or do 
something else, I can rid myself of this depressed feeling to some ex- 
tent. I often wish there were no twilight as my twilight mood is very 
disagreeable to me. 2 

F., 17. Between the ages of four and twelve I always had a feeling 
of fear when alone with nature in the twilight. It seemed when a 
tree was dark it was a goblin and would harm me or when the leaves 
rustled in the breeze that some one was running after me and would 
catch me. Now I enjoy the twilight. 

F., 18. I like very much to be alone with nature between sunset 
and dark. There seems to be rest at that time. The beauties of 
nature pass through my mind, I love to be out at this time and dur- 
ing the summer always look forward to going to a pond near my 
home to watch the sunset. : 

F., 19. Asachild I think I did not like twilight. At this period 
of the day I was restless and my mind seemed more active. The 
reverse is the case now. : 

F., 19. I always love such experiences, never shun them. I enjoy 
this part of the day more than I do any other part of it. I often 
think of poetry and poetic expressions. 

M.,19. Asachild I was always restless during the twilight and 
longed for the lamp to be lit. Now I usually have a feeling of rest- 
fulness and a mood of reflection. I enjoy the twilight though not as 
much as sunrise and sunset. 

M., 18. When achild the twilight gave me an uncomfortable feel- 
ing. Now I enjoy the twilight. 

F., 20. I never liked and do not like now the twilight hour. A 
feeling of depression and foreboding comes over me but as soon as 
the lights are on the burden is lifted. 

F., 18. When I was a little child I did not like the twilight and 
used to cry for a light. 

M., 18. When a child I used to be afraid of the twilight. I wanted 
to get inside a house and stay there. I was afraid of animals especi- 
ally dogs. I was afraid a dog would bite me. At the present time I 
hate twilight, it makes me feel so sleepy. It does not stimulale me to 
poetic expression. 

F., 19. I have never liked twilight. As far back as I can remember 
I always wished the lights to be lit as soon as it began to get dark. I 
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never like to be alone with nature in the twilight. I never felt that I 
could see better in the dusk nor was I moved to poetic expression. 

F.,17. If I was left alone in the twilight when a child I was afraid. 
I imagined I saw things stealing stealthily toward me. Now it is my 
most pleasant time. It never stimulated my poetic sense because I 
have n’t any. 

F., 19. When I was a child, from about the age of five till twelve, I 
loved the twilight and looked forward to it every night because my 
sister would play for us and my brother and I would sing till the 
lights were lit. 

F., 19. I love the twilight now but when I was a child I did not 
like it. From about six to thirteen I disliked it. 

I love to sit in the twilight and listen to music or play the piano. 

F., 18. Between sunset and dark I usually feel sad, sometimes I 
dream of the future. I have no distinct depression. I do not think 
that the mind awakes as sense rests. I shun such experiences. 

F., 18. When from four to six years old I never would be alone in 
the twilight but now I love to dream in the twilight. 

F., 17. When a child I used to like to go off and sit on a log and 
think of all the beautiful things about me and about what I would do 
when I grew up. 

F., 18. When a child I did not like the twilight. It seemed to 
make me discontented. At my present age I rather like the twilight. 
_ F.,17. To me twilight is the best hour of the day and I long for 
its coming. 

F., 17. When a child, up to age of thirteen, I did not like the twi- 
light now I love the twilight. 

F., 18. I love to sit in the twilight alone and listen to music or 
play the piano. 

F., 19. I love the twilight out of doors but when in the house do 
not like it at all. 

F., 18. I never used to love the twilight but I do now. 


The reactions of the blind are contained in the following 
notes from Dr. Anagnos. 

‘* With the children twilight is welcomed as the beginning 
of a period of rest after a busy day. 

All three teachers find the twilight hour, when alone with 
nature, pleasurable and conducive to reverie; they feel no de- 
pression but, rather, a sense of awe. C. thinks the mind does 
not awake as the body rests; A. says there is no relaxation 
and that the experience is not peculiarly restful. B. finds it 
restful. 

‘‘A. thinks that pleasure in descriptions of sunrise and sunset 
depends upon one’s appreciation of beauty of diction and upon 
one’s innate love of the beautiful and delight in being in it or 
surrounded by it. ‘The best of sight is in the brain.’’’ 

In connection with these returns, the influence of twilight as 
a factor in moral and zsthetic development becomes an inter- 
esting topic. How far are these moods of introspection and 
reverie normal and healthful? Are they good for all or are 
there temperamental differences which make it desirable to ex- 
clude in one case what is distinctly developmental in another. 
There is undoubtedly a lowering of tension in the mental as 
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well as in the physical faculties and the sentiments and fancies 
are attuned to a minor key. That this mood, even when 
tinged with sadness, is enjoyable is certified in many instances 
and in the minds of most of the writers there seems little doubt 
as to its beneficial effects morally. A few, however, recognize 
that there may be danger as well as charm in a too frequent 
indulgence in a mental state in which vigorous thinking and 
the supremacy uf the will are in abeyance. It is a mood of 
mental and physical relaxation, the hour which invites confi- 
dences and emotional states are in ascendency. ‘To the home- 
sick girl twilight is a time to be shunned. There is, too, in 
some of the papers, a note of fear and depression as if the shadow 
of coming darkness producing a lowering of the mental tone. 
This is especially noticeable in children and in the returns from 
colored students, and is not usually associated with any par- 
ticular fears or superstitions. Does it point backward to an 
ancestral origin? The marked predominance of moral and re- 
ligious aspirations in the sentiments given as typical for twilight 
seems to indicate that the influence of the twilight reverie may 
be an important one in moral development but the data do not 
clearly show whether these emotional states are those which 
later enter into the practical life and find their expression in 
action or whether they partake of the character of the small 
boy’s reflections, who asserted that he had the blues every 
night on account of his badness during the day, but always 
slept them off before the next morning. Noble emotions nobly 
expressed in action mean moral growth buta dreamy moralizing, 
which finds no issue in voluntary activity, tends rather to an 
obliteration of the moral consciousness and to a lessening of the 
capacity for vigorous mental effort. 

In reviewing the fancies, theories, sentiments and feelings of 
childhood toward the dawn and darkness, sunrise, sun’s rays, 
sunset and twilight we find running through them certain lines 
of classification. The ideas themselves may be derived from 
many sources, many of them are of mythologic origin, some 
have their seat in folk tales and nursery lore, while others, 
though hardly to be classed as scientific, are evidently resultant 
from early introduction to science; some can be traced to no origin 
found in immediate environment. But whatever the source, the 
child’s mind accepts only what appeals to it in that particular 
Stage of development in which it happens to be. Mere presen- 
tation of a suggestion does not insure its acceptance, while that 
which is in harmony with the mental activities is readily assimi- 
lated and undergoes in the child’s mind whatever transformation 
may be needed to suit it to hisown special purposes. The con- 
structive character of many of these sun fancies is of especial 
interest. In all the attempts which have been made to force 
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modern ideas of civilization and religion upon primitive peoples, 
has not precisely this same psychological fact been the stumbling 
block in the path of the missionary and would be teacher? 
Does not the study of the child’s mind furnish us with pregnant 
suggestions for the study of the primitive mind? <A compari- 
son of the ideas set forth in the present returns with some of 
the ideas common to the myths of the North American Indian 
tribes, many of whose myths and traditions are of solar origin, 
presents some points which are of interest. Summarizing as 
briefly as possible, the ideas contained in the various topics, we 
find that under all the varied theories of sunrise lie two fun- 
damental ideas: it is pushed or pulled up by some power out- 
side itself, or it moves by its own power. The external power 
may be God, the clouds, light, heat or some unknown force, the 
power within may be of any sort, from an imaginary clock work 
to a complete personification including both physical and men- 
tal attributes. Dawn and darkness may be personified as them- 
selves entities if they may be regarded as attributes of the sun. 
Sun rays may be children of the sun or they may be his fingers, 
arms or eyes, they may push away the clouds or reach down to 
steal the water from streams and ponds. The sun is selfish or 
generous, angry or pleased, sorrowful or smiling, vain, envious 
or triumphant. His rays may be imagined as something tan- 
gible or paths leading from earth to heaven, or they may be 
regarded as having life in them and bringing a feeling of com- 
panionship. Love of light and dread of darkness are charac- 
teristic. Things joyous, bright, beautiful and hopeful are 
associated with the beneficent powers of dawn, thoughts of 
dread, depression, gloom and a general lowering of the activities 
belong to night and darkness. 

In classifying Indian myths Major Powell’ distinguishes four 
stages in the growth of mythic philosophy. To the first of 
these he gives the name of hecastotheism, the stage in which 
supernatural powers are attributed to both animate and inani- 
mate objects, an all pervading animism which answered the 
questions of how and why to the savage mind. In the second 
stage or zodtheism this attribution of extra-natural and myste- 
rious potencies is confined to animate forms and animals, usu- 
ally by reason of some special quality, as strength, swiftness, 
cunning, etc., become deified. In the third stage, to which he 
gives the name physitheism, the agencies of nature, sun, moon, 
stars, rain and wind become personified and exalted into om- 
nipotence. The fourth stage, which includes the domain of 
the spiritual concept, has not yet been reached by any of the 
Amerindian tribes. None of these stages exist in pure form 


1Powell: An. Rep. of Bureau of Ethnology, 1879-80, p. 29. 
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but overlap and exist together in the various stages of develop- 
ment. ‘The second of these divisions, there is nothing in the 
present subject to draw out, but the animistic and physitheistic 
stages are clearly traceable in the development of the child’s 
imagination. ‘Turning first to the Indians’ attitude toward the 
dawn as expressed in myth and tradition, we find among the 
Navahos' many traditions of wonderful houses built by the 
gods and by the mystic founders of their race. A keen appre- 
ciation of color and the beautiful effects of morning light are 
manifest in these stories. These mythic houses were built of 
pearly shell and turquoise, of the mists of the dawn and the 
brilliant colors of sunset ; they were covered with woven rain- 
bows, gorgeously tinted clouds and all the richest hues of earth 
and sky. The ceremonials still used in the house building of 
the Navahos have reference to these mythic abodes. The door 
is still placed toward the east so as to be directly open to the 
beneficent influence of the dawn god, who was the benevolent 
nature god of the south and east, while the sunset god was not 
always so benignant. *Among the Sioux, in illness, prayers 
are addressed to the dawn god for health and life. Among the 
Navaho mountain chants given by Matthews*, the dawn is de- 
scribed as the Daylight Boy or the Daylight Girl and the cur- 
tain of daybreak as hanging in beauty from the land of day or 
the land of yellow light. The feeling in this is not far removed 
from that in the Vedic hymn to the dawn where ‘‘ She rose up 
spreading far and wide and moving toward every one. She grew 
in brightness wearing her brilliant garment. . . . . She 
shone gold-colored, lovely to behold,’’ and the prayer addressed 
to her is ‘‘Shine for us with thy best rays, thou bright dawn, 
thou who lengthenest our life, thou the love of all, who givest 
us food, who givest us wealth.’’ 

Among the Navaho myths is one of the origin of the sun and 
the manner of its first rising which wrought out with much de- 
tail and wealth of imagination. *When the Navaho first as- 
cended into this world they found only darkness. They prayed 
for light but their prayers availed nothing. So they sent for 
the turquoise woman and the white shell woman who lived in 
the Ute mountain. These two women told the people to have 
patience and their prayers should be answered. Now night 
had a familiar and this person whispered in his ear, ‘‘Send for 
the youth at the great falls,’’ so night sent a shooting star as a 
messenger. The youth came and said to the turquoise woman 
“you should know what to do,’’ so with a crystal dipped in 


1 Mindeleff: An. Rep. of Bureau of Ethnology, ’95-’96, p. 487. 
2Dorsey: An. Rep. of Bureau of p- 

® Matthews: An. Rep. of Bureau of Ethnology, ’83-’84, p. 463. 
*Stevenson: An. Rep. of Bureau of Ethnology, ’86-’87, p. 276. 
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pollen she marked eyes and mouth on the turquoise and white 
shell beads and forming a circle around these with the crystal 
she produced light, but it was insufficient. Then the twelve 
men who lived at each of the four cardinal points were sent for. 
In their presence the turquoise woman sang a song but even 
that failed to bring the light. Then the twelve men of the 
east placed twelve turquoises at the east, the twelve men of the 
south, twelve white shell beads towards the south. And in 
like manner twelve turquoises and twelve white shell beads were 
placed toward the west and north and with a crystal dipped in 
corn pollen encircled the whole, but still the light did not come. 
Then the turquoise woman held the crystal over the turquoise 
and it blazed and ‘‘the great light’’ grew exceedingly hot. 
The men from the cardinal points tried to raise it but in vain. 
Finally a man and a woman appeared, from whence they knew 
not, who offered to raise the great light: But they succeeded 
in raising it only a little way. Then they made four poles, two 
of turquoise and two of white shell beads and with these the 
twelve men from the cardinal points raised it. But still they 
could not get it high enough to prevent it from burning the 
grass and the people. Then said ‘the people, ‘‘let us stretch 
the world;’’ so the twelve men stretched the world and the sun 
continued to rise, but still it was not enough and the people 
crowded everywhere to find shade. Then darkness commanded 
them to keep stretching and at last the sun was just right. 
Then the turquoise woman commanded the twelve men of the 
four cardinal points to go to the four points of the compass to 
hold up the heavens and this they are still doing to this day. 
In this single myth, though abbreviated and stripped of many 
of its details, we find many of the elements which have ap- 
peared in the sun fancies of children, animism, personification 
of darkness, a constructive theory of sunrise and in its color 
imagery an appreciation of zesthetic effects of sunrise. 
Personifications of the sun are almost universal among the 
Amerindian races. In Sia myth’ the sun is personified as 
a warrior. He wears fringed and embroidered garments of 
deerskin and carries a bow and arrows; he wears a mask with 
eagle plumes to protect him from the view of the people of 
earth. He stops for breakfast, dinner and supper in his daily 
journey from east to west. The Utes” believe that once the 
sun roamed over the earth at will but having scorched the 
earth by coming too near, he had a fierce conflict with Ta-wats, 
the hare-god, and having been conquered was condemned by a 
council of the gods to ever after cross the heavens in an ap- 


1Stevenson: An. Rep. of Bureau of Ethnology, ’89-’90, p. 36. 
?Powell: An. Rep. of Bureau of Ethnology, ’79-’80, p. 24. 
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pointed way. Inindian myths the sun is usually masculine 
and the moon feminine, but sometimes the reverse is the case. 
In Cherokee myth the sun is a mother who every day stopped 
in the middle of her journey across the sky to dine with her 
daughter. She hated the people of the earth because they 
screwed up their faces whenever they looked at and was jeal- 
ous of her brother, the moon, because he liked the earth people. 
Because of this, every day as she came near her daughter’s 
house she shot down such sultry rays that the people died by 
hundreds. So they sent the rattlesnake to kill the sun but 
meeting the daughter of the sun coming from the door he 
killed her instead. Then the sun grieved and wept so much 
that the earth was darkened. So the earth people sent a num- 
ber of their young men to the ‘‘darkening land’’ in the west 
to try to bring back her daughter, but having failed in the at- 
tempt the sun gave herself up more completely to her grief. 
At last, the sun dance was devised in the hope that it might 
divert her, and becoming interested, she at last smiled again. 
Among the Eskimo’ the sun and moon are sister and brother 
and the sun is ever pursuing the moon, and when she comes 
near the moon dodges behind the dark to escape observation. 
In Sia? myth, the sun was created by two mysterious old 
women who having finished it dropped it behind a high moun- 
tain whence it rose of itself. The moon was afterwards created 
as companion and brother to the sun. Among the Hidatsa* 
the worship of the sun is animistic. They have no idea what 
it really is, but sacrifice to it as a mysterious power. The 
moon is the sun of night. 

The sun’s rays as connecting paths between earth and heaven 
is a frequent idea in primitive myths.‘ In Cherokee myth, the 
earth is fastened to the sky with cords but ‘‘no remembers 
who did this.’’ The children of the sun travel on the path 
made by the rainbow and sunbeams to reach the home of their 
father. Among the Sia the war heroes cross the land of the 
cloud people on the rainbow bridge as did the heroes of the 
Norsemen.® Among the Eskimo, the aurora forms this bridge 
and its light is due to torches held in the hands of spirits to 
guide souls in their journey to the spirit land. In Navaho 
myth,° rainbows and sunbeams were regarded as consisting of 
**layers or films of material, and were carried about like a bun- 
dle of blankets.”’ 


1Turner: An. Rep. of Bureau of Ethnology, ’89-’90, p. 483. 
2Stevenson: An. Rep. of Bureau of Ethnology, ’89-’90, p. 35. 
’Dorsey: An. Rep. of Bureau of Ethnology, ’89-’90, p. 513. 
*Mooney: An. Rep. of Bureau of Ethnology, ’97-’98, p. 239. 
®Stevenson: An. Rep. of Bureau of Ethnology, '89-’90, p. 39. 
6 Mindeleff: An. Rep. of Bureau of Ethnology, ’95-’96, p, 488. 
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In comparing these sun fancies of a primitive race with those 
of civilized children, one can but be impressed with a simi- 
larity in the lines of mental development in the ontogenetic and 
phylogenetic series. The literal acceptance of things as they 
appear comes earliest, then as questions of how and why arise, 
the constructive imagination deals with the materials at hand, 
moulding them into fantastic shapes and varying forms, yet 
beneath all the diversity and variety run certain types of ideas 
in which we can discern a uniformity in the modes of mental 
reaction to objects of nature. Are not these childish and fan- 
tastic interpretations of natural phenomena a normal stage of 
growth in the mind of the child, a sort of mental gymnastics 
which play their part in development of the creative powers of 
the mind? Have not those who have never watched the sun 
rise and set missed something of real educational value, apart 
from the esthetic enjoyment? Is not the precept’ of the 
Ottawa Indians expressed in their third commandment worthy 
to be followed ? 

‘*Look up into the skies often, by day and by night, and 
see the sun, moon and stars, which,.shineth in the firmament, 
and think that the great spirit is looking upon thee continu- 
ally.’’ 

One characteristic psychic change of adolescence is seen in 
its reactions to sunset and twilight. Little children show 
clearly the physiological effects of the withdrawal of the im- 
mense stimulus of light and grow quiet, perhaps a little de- 
pressed, or, if over tired, uneasy or sleepy. They dislike soli- 
tude, are more or less definitely timorous, cling to others, etc. 
It is the chief story hour. Sunset is beautiful for its brilliant 
colors and other optical effects, and their fancies about it are 
chiefly physico-mechanical or anthropomorphic. With the 
pubescent all this is changed. ‘The hour of closing day, when 
the soul is directly exposed to its influences, opens up a new 
life of sentiment and mysticism. As sense is dimmed, soul 
comes forth. There is a deeper, sacred, symbolic meaning to 
it all. Conscience awakes, if not in the form of reproach, in 
aspirations for a new and better life. The peace and purity of 
the evening sky is reflected in the moral nature. The isolation 
of gathering twilight brings solitude; the soul is alone with it- 
self face to face with duty andideals. There are new longings 
for a larger, higher life, a desire for more self-knowledge and 
self-expression. A sunset isa sermon, and ‘‘ betwixt the gloam- 
ing and the mirk’’ is the time for music, favorite hymns, for 


1M. E. Chamberlain: Precepts of the Ottawa Indians, Am. Jour. of 
Folk-Lore, Vol. V, p. 332. These are the precepts by which the 
Ottawas were governed in their primitive state before coming in contact 
with the white races. 
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heaven and God seem near, as well as for philosophic thought 
and reflection. It is the hour, too, for reviewing the day, for 
moralizing, dreamily though it be, and for resolutions for the 
future, for ambitious plans for adulthood, castle building and 
reverie, often the best expression in the young of spontaneous 
psychic growth, when every one’s muse, if he has one, stands 
nearest him. In the great hush and peace, the imagination is 
kindled. Much is thought and talked of that would be im- 
possible by garish day. It is for plain, lucid prose, but now is 
the time for reading or even writing poetry, when so many in 
our returns invoke their muse. Some would compose new 
music; sing something wildly weird and sad; tell sweet 
thoughts, if only to themselves or an imaginary companion; 
let the mind wander away and away; shunning every noise and 
intrusion in an abandon of delicious depression, which is per- 
haps an after effect of the crude childish fears which now in 
large measure and rather suddenly fade. Pedagogy, espe- 
cially that of religion and art, have here a great opportunity 
and perhaps will one day rise to its duty and construct a ves- 
per service that, while not without shelter and comfort expos- 
ing the soul to all the sensuous phenomena of slowly gathering 
night, will devise adequate expression for the instincts that now 
turn the soul inward; make it feel the need of protection and 
trust; preform it to walk by faith and not by sight; strengthen 
the feeling of dependence; anticipate the evening of life and the 
great sleep that wakes not. This is the way the soul should 
descend into the dark valley, ‘‘ like one who wraps the drapery 
of his couch about him and lies down to pleasant dreams.”’ 
This is the hour of sentiment and should be sacred to its culture. 

This questionnaire does not follow declining day to the black- 
ness of night. As darkness becomes complete, the waking 
child feels its helplessness. It can neither resist or fly, and 
they realize that any creature that had eyes that could pierce 
it would have it at its mercy. Vestiges of the throngs of night 
terrors of which we perhaps inherit at least the predispositions 
may be revived and pass beyond control and shake the very 
soul. How phantasmal these are is seen in the fact that many 
suffer from this a lifetime and never tell and never take active 
precautions to fence out even the most familiar phobia objects.’ 
Something seems moving, noises are magnified, flitting forms 
fancied, dim outlines take horrid shapes, unseen hands are just 
ready to grab, we must look behind, we do not fear ghosts but 
our muscles are tense and we are all goose flesh, the head is 
covered at night almost to suffocation, every crevice of the bed- 


1See A Study of Fears, by G. Stanley Hall, Am. Jour. of Psy., Vol. 
VIII, p. 183. 
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room is examined and the light is falteringly put out with a 
prayer, the breath is held, often very vivid and definite pic- 
tures are painted and may persist and recur nightly for years, 
etc. Sight gives us warning of approaching touches, but in 
the dark they may come with a shock, and that human nature 
and nerves must abhor. Darkness first divorces thought from 
sense, which it is prone to follow so closely in childhood, and 
as fear and pain were perhaps in the unhappy past stronger 
stimuli than pleasure and so now are most prone to arise. The 
old night of ignorance, mother of fears, yet rules our nerves, 
and its images are still ‘‘/reisteigende.’’ From many points of 
view, hygiene, morals, zesthetics, the pedagogic importance of 
the early stages of acquaintance with darkness is great. 

Man’s control of fire enables him to defer night. Evening 
is the result of a progressive evolution that has taken man 
farther and farther from the life of nature and made him already 
nearly semi-nocturnal. Primitive races linger about the camp 
fires a while and recount the past, converse and still the mind 
for repose, and are up with the dawn. Many birds and ani- 
mals retire with but are up before the sun, prolonging day at 
its best and not its worst end. This is explicable by the laws 
of fatigue that tired brains need greater stimulus to keep them 
awake than rested ones. With civilization even curfew is aban- 
doned, hours are later, lights brighter, excitement greater, and 
more artificial, and as the fatigue sense is itself fatigued aban- 
don grows, reserve forces are drawn on and neurasthenic states 
invited, abnormal excitants made habitual and the normal ones 
of morning neglected. Childhood still tends to follow the sun 
in its periodicity of activity and repose, but when after twilight 
has begun its slow somnolent magic, its charm is suddenly 
broken and the lights are turned on, fatigue is defied, and a 
fevered state of mind that is marked by abandon. Abandon 
supervenes as the hundreds of thousands retinal fibres carry 
inward the sudden arousing effects of light that are over-excit- 
ing and to which the system is slowly broken in to with such 
adjustment as it can make. City life is especially hard on the 
normal influences of night and many a cure is wrought by re- 
establishing its power in the country. 

One cause of the noise, frolic, wildness, rise of spirits, talka- 
tiveness, excitement, etc., when the lights are brought in, is per- 
haps that twilight had already begun its recuperative effect and 
accumulated a small stock of fresh energy, which according to 
some theories, because but just accumulated, was more labile 
and not yet fully diverted to anabolic processes. This view is 
favored by some mentions that it lasts half an hour or an hour 
before fatigue recurs. Another factor is that the artificial light 
comes suddenly and not slowly as daylight fades and so has 
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some of the effect of a shock, discharging large stores of energy. 
Again evening illumination is concentrated in jets, flame, etc., 
which focus attention instead of being diffused like daylight, and 
finally its physical quality, color and composition is different. 
Snatched backward against the currents that tended to sleep, 
some flush with the slight degree of awakening become tense and 
alert, from talking, which the bashful can do best in the dark, they 
turn to action, or stop fretting, break out in boisterousness, ‘‘cut 
up,’’ in the evening become electric although in the morning they 
will be hectic. Even turning up the lights in church, or before 
the acts in the theater, gives pleasure and tension and habit 
may make daylight seem commonplace, and the inebriation may 
come to crave red and other colored or very intense calcium 
and electric illumination, and the chief pleasure even of even- 
ing amusements be found in the light stimulus which to weaker 
brains or retinas causes depression, or to those over-strained 
by the fears of night-time, may bring sleep, all the complex 
and as yet imperfectly explained physiology of which is a direct 
result of the withdrawal of light. Sleep is in the main the 
exact biological expression and result of darkness. Although the 
blind and arctic people maintain the daily rhythm it is largely 
because their entire organization was formed under the influ- 
ence of diurnal alternation of day and night. In creatures that 
hibernate and aestivate the rhythm is seasonal, prolonged and 
interrupted. Beyond the arctic circle, spring is one prolonged 
dawn inebriation of light and warmth, autumn a protracted 
evening depression of nearly all functions of body and mind, 
when even passion sleeps and sociability is diminished. 

The effects of artificial light, while in a measure comparable 
to those of sunlight, produce certain psychic and physiological 
changes of so marked a character as to place them in a class by 
themselves. The data asked for were cases of exhilaration re- 
sulting from the overcoming of early darkness by lighting the gas 
or other artificial illuminants, and the effect of open fires. Of 
291 adults answering the syllabus 197 had personal experience 
of the exhilarating effects of artificial light, and 62 had never 
noticed any effect. To the 197 personal experiences are to be 
added 32 cases of observation of children making 229 or nearly 
79% of the whole number of cases in which an effect of exhila- 
ration due to artificial light was noted. The degree of this va- 
ried from a slight increase in mental or physical activity to 
cases of actual abandon in children where the effect became 
distinctly abnormal and interfered with natural sleep. It is 
evidently conditioned by the brilliancy of the light, as many 
of the 62 who observed no effect speak of ‘‘ lighting the lamp,”’ 
etc., while in all the more marked cases either electric light or 
gas was mentioned or there was some direct statement in regard 
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to the more stimulating effect of brilliant light. A few exam- 
ples of the returns are here given. 


F., 18. I have noticed that when it begins to grow dark children 
become drowsy, but as soon as the lights are lighted they begin to 
frolic and are more active. 

F., 19. I have never felt excited when the lights were lit but I 
always feel a rise in spirits at the time. 

F., 18. When a child I was so very happy when the light was 
lighted that I would dance around and scream and make a great deal 
of noise. Even now my spirits rise when the lights are lighted or I 
am in a brightly lighted street. 

F., 18. A little boy whom I have seen a great deal of will sit quietly 
during the twilight hour. But as soon as the lights are brought in 
he is anxious fora game of blind man’s buff or some other game 
which requires a great deal of action. 

F., 17. I do not remember that when I was achild that the light 
excited me very much. Now the light in a theater or a brightly lighted 
room always excites me. 

F., 18. Asachild I was always extremely fond of having the lamp 
lighted as I thought it made things much more cheerful but I never 
became extraordinarily excited about it. At the present time my 
spirits usually rise in a well lighted room. 

F., 25. Different degrees of artificial light affect me very decidediy. 
Under brilliant electric light I feel full'of life and nervous energy. I 
can think more quickly and am apt to feel buoyant. The effect is like 
that of astimulant. Lamplight is to me quieting, a light to study 
and to read by and in which to look at things calmly, while ordinary 
gaslight has the most depressing effect and I am rarely happy or 
lighthearted under it. 

F., 18. I think that the presence of artificial light at the opera has 
had an influence upon me. My body immediately becomes tense, my 
eyes alert. My interest in everything around me becomes stronger. 
The same thing is true when there is artificial light in the church and 
schoolroom. 

F., 19. My spirits always rose when the lamp was lighted and were 
usually higher when for some reason we had more than an ordinary 
illumination. 

F., 19. Asachild when the lights were lighted I would begin to 
frolic and play. Now feel my spirits rise and feel like dancing, 
jaughing and enjoying myself when a house or room is brilliantly 
ighted. 

F., 18. I observed a child five months old. When it began to grow 
dark he was fretful and cross but as soon as the lamps were lighted 
he would grow very happy. He seemed to enjoy looking at the light. 

F., 19. Oneof the greatest pleasures I ever had was upon seeing two 
clusters of lighted candles (one hundred in each) suddenly brought 
into a room growing dim with twilight. The people shouted, chat- 
tered and laughed for a long time afterward. 

F. While making an evening call in a house lighted by electricity 
a baby was brought in from adarkened room. The child instantly 
hurried toward the light and seemed so fascinated by it that it was 
impossible to attract his attention. As his mother changed her posi- 
tion, the child persistently turned toward the light. 


The number of returns in regard to the effect of open fires 
was limited by fact that many of those answering the syllabus 
had never lived in a house with open fires, and therefore had 
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no experience of its effects. 149 considered the effect good, 
13 bad, and 16 had never noticed any particular effect. The 
reasons given for considering the effect good are in condensed 
form, it brings the family together, brings contentment and 
enjoyment, produces a feeling of coziness, comfort and pleas- 
antness, give a feeling of cheer and homelikeness, induceg 
dreaminess and arouses the imagination. Reasons for an ad- 
verse opinion reduce chiefly to the fact that artificial excite- 
ment may be harmful in effect. A few examples of the vari- 
ous expressions of this idea are given. 


F., 20. The development of evening which comes with fire is not 

good because it creates artificial excitement which is not good. 

F., 19. In some cases I think it is good but in other cases I think 
eople can think better in the dark. Very bashful people can talk 
etter in a dark room. 

F.,19. I should think this development would not be good for 

young children as it would make it impossible for them to sleep 
uietly. 

’ F., 18. I do not think the excitement which comes with fire is 

good. I think that the child ought to be so exhausted with his day’s 

play that at night he would not be able to romp and race. I think 

this excitement is unnatural. 


To these data on the effects of artificial light gathered by 
questionnaire may be added the well recognized psychic effects 
of artificial illumination on both actors and their audiences, the 
use of artificial light at social functions even during daylight 
hours, and the use of illuminations, fireworks and torchlight 
processions as a stimulus to political enthusiasm during cam- 
paigns. For a full treatment of the subject, a study of the use 
of light in the treatment of disease, psychic effects of electric light 
baths, etc., would be necessary. The question of how far these 
effects are to be considered normal and desirable or as an undue 
stimulus of the nervous system and emotions can be fairly an- 
swered only after an investigation of both the physical and 
psychic elements entering into these reactions, and here, as well 
as in reactions to sunlight, cases of negative phototropism must 
be taken into consideration. 

The next two topics differ from those already considered in 
being the result of direct observation, and to the 389 observers 
must be accredited observations on large numbers of children 
which cannot be given statistically owing to the fact that the 
exact number of chidren observed was stated in but few in- 
stances. The questions asked were 


What have you felt or observed in children, (a) when a dark cloud 
passes over the sun; (b) when from a bright field they enter a dark, 
dense forest or a deep, shady valley; or in both cases, vice versa? 
Illustrations of children’s phototropism and love of being in the sun- 
shine, independently of its thermal effects, for light alone. Are there 
psychic effects of unusual brightness like the sun or new snow? 
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237 observers note psychic effects of depression more or less 
marked from the passing of a cloud over the sun. 9 record an 
opposite effect and 46 no effect ; 34 state that they have never 
noticed. Some of the words used to describe this effect upon 
children are that the child seems timid, sober, quiet, disap- 
pointed, dull, gloomy, spirits droop and face clouds. The de- 
pressing effect of passing from a bright field to a dark, dense 
forest or shady valley was noted by 214 observers and described 
as depression, awe, quiet, timidity, or that children seem sub- 
dued, hushed, thoughtful, gloomy, lower their voices, talk in 
whispers, cling to each other or to an older person. Only 
twelve whites and thirty-four colored give a different impression 
and, in the latter case, thermal effects are probably a modifying 
influence. The reaction to a bright, cheerful mood on emerg- 
ing into sunshine is given in every case. 132 report an exhil- 
arating effect from the sun shining upon new snow. 23 (of 
which thirteen state a weakness of the eyes) dislike the effect. 
284 observers report cases of special fondness for sunshine, a 
large number of children being included in these observations. 
Only eight cases of dislike of sunshine were noted and three of 
these were due to weak eyes; the other five ‘‘ did n’t like it be- 
cause it was too hot.’’ Two liked it sometimes ‘‘ but not all 
the time.’’ For the fact that blind children react to these 
changes in a manner similar to seeing children we are again 
indebted to Dr. Anagnos. 

‘*The blind are generally susceptible to the influence of the 
sunshine and gray skies of day but indifferent to the change 
from day to night. 

‘* A. says that the blind realize whether they are in the dark 
or light and, on entering a room, know where the windows are 
and how many, without contact. Keen sensitiveness to ther- 
mal effects and to sound will tell them whether a room is lighted 
artificially or not. 

‘*C. is often affected by atmospheric changes, irrespective of 
thermal conditions. He can detect slight difference in atmos- 
phere—knows when it is clearing before a seeing person does 
and feels the influence of coming rain while the sun is still 
shining and before there is any indication of a change of weather 
to a seeing person.’’ 

The character of the reactions in both adults and children is 
illustrated in the following extracts from the returns. 


Effect of Dark Cloud over Sun. Adults. 


F., 19. When a dark cloud passes over the sun I always feel a sense 
of dreariness. When the sun shines brightly on the snow my spirits 
always rise and I feel like doing something. 

F., 18. Whenever I as a child or even now watch a dark cloud pass 
over the sun there is a kind of sinking in my feelings and I watch with 
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great anxiety to see if the sun will come out again and when it does I 
always give a sigh of relief. Whenever I see the sun shine on the 
snow I always feel brighter and walk more vigorously. 

F., 19. I have often felt a little fall of spirits when a dark cloud 
passed over the sun, and when it was a decided change as in the dark 
clouds before a storm I have felt and still feel a sort of awe. 

F., 18. As far back asI can remember I have felt a fall in spirits 
when a cloud passed over the sun. As a child I often felt that the 
clouds had no business going near the sun. About the age of seven I 
remember having the feeling that the clouds were teasing the sun. 

F., 18. When a cloud passes over the sun it has rather a depressing 
effect, and when the sun comes out again I seem to feel happier and 
light hearted. 

F., 17. When a cloud passed over the sun I always thought that 
God was displeased at something I had done and had sent this cloud 
as a sign of his displeasure. I seemed afraid and would say a prayer. 
I must have been somewhere between seven and ten years old when 
I thought this. 

F., 17. I have noticed that when a dark cloud passes over the sun 
children often stop in —- I noticed only a few days ago a lit- 
tle boy about three years old playing soldier and when a heavy cloud 
passed over the sun he stood perfectly still and remained quiet until 
the sun came out again. 

F., 20. When a dark cloud passes over the sun, it seems to tend to 
make my usually bright spirits lower. When a child I thought that 
God passed this shadow on the sun when some one had displeased 
him. (5 yrs.) 

M., 17. Whenever a cloud passed over the sun, I would chase and 
throw stones at the shadow and would often run shadow races. 

F., 18. I can remember at times having felt a sudden fall of spirits 
when a dark cloud passed over the sun. I have also felt the same 
effect in going from sunshine to the darkness of a thick wood. 


Effect of Cloud Passing over the Sun. Children. 


F., 17. I have noticed when a cloud passes over the sun, a cloud 
also passes over the child’s face and his spirits fall. Children like to 
be in the sun and often carry their playthings to a sunny part of the 
room. 

F., 16. I have sometimes felt disappointed or chagrined when the 
sun is hidden by a dark cloud. 

F., 21. I knew a little child who used to say that somebody blew 
the sunlight out when it went behind a cloud and as soon as it ap- 
peared again he was very happy and said that some one had lighted it 
again. He watched the cloud eagerly to see if the sunshine would not 
be lighted again. 

F., 19. I have noticed a momentary pause and hesitancy in child- 
ren while at play if the sun passes behind a dark cloud. 

M., 18. In observing children when a dark cloud passed over the 
sun I.noticed that it seemed to diminish their energy. 

F., 20. When a dark cloud passes over the sun children become 
less sportive. They are quieter and if the sun remains obscured for a 
long time, they seem to lose life and play with less energy. Fre- 
quently a tendency to quarrel seems to arise when before they have 
been playing quite happily. 

F., 19. When a dark cloud passes over the sun I have noticed a 
look of almost fear upon children’s faces. They stop their play and 
grow quiet. 

F., 20. I have often noticed children when a dark cloud passes over 
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the sun. A look of blank astonishment seems to pass over their faces, 
and their play seems to lose its merriment. 

F.,17. I have noticed that when a cloud passes over the sun, child- 
ren seem to lose their merriment and do not play as energetically. 


Effects of Passing from Sunshine to Dark Woods. 


F., 21. I have observed that children on passing into the woods 
from the bright sunshine become very quiet and want to be near an 
older person. 

F., 20. On entering a dark wood from a bright field, the spirits of 
children I notice, become subdued, but after they are once in the 
woods the effect seems diminished. On going from a dark forest to a 
bright field the opposite effect is produced and the children often be- 
come hilarious and throw their caps in the air or skip along joyfully. 

F., 20. When children pass from a bright field into a dark, deep 
forest they seem to feel a sort of fear. They cluster together as if 
seeking protection from one another. On emerging from the wood 
they begin to laugh and chatter and run about. 

F. Whenever I go from the bright light of the sun into the shadow 
of the woods a feeling of awe always comes over me. 

F., 20. As a general thing as I go from the sunlight into the woods 
I have a feeling of loneliness. 

F., 17. Whenever I enter a dark, dense forest, or a deep, shaded 
valley I felt I was in a resting place and must be very quiet. 

F., 17. When I go from sunlight into the woods my spirits droop 
and I have a feeling of awe and solemnity. Yet while in the woods I 
thoroughly enjoy everything around me. 

When the woods hid the sun from meI felt as if I were in some sa- 
cred place and tried to breathe softly so that no one would hear me. 

F. In going into thick woods from bright sunlight a feeling of awe 
and solemnity comes over me. It does not seem the place for much 
talking. 

F., 18. When I have gone from sunshine into dark woods a feeling 
of gloom and melancholy has come over me. 

When I go into a thick wood a feeling of dread passes Over me. 

F., 20. When from a bright field, children enter a dark, dense for- 
est they keep close to each other, stop shouting arid talk in low voices, 
sometimes in a whisper. As soon as they come out into the sunlight 
again they begin to talk louder and are soon shouting at the top of 
their voices. 

F., 21. When children from bright sunshine enter a shady wood, 
they lower their voices and take each other by the hand. On emerging 
into the light they run, shout, laugh and play. 

F., 21 I have often been in a dark wood with children and they 
would cling closely to me while I told them about birds and flowers, 
but as soon as we came out into the sunlight they would all run ahead 
and play their own games. 

F., 19. Children may be running along and playing merrily but as 
soon as they enter shady woods, I have noticed that they quiet down, 
walk closer together and talk in lower tones. 

F., 19. I often go for a walk with my little sister. As long as we 
are in the fields she is talking and laughing but as soon as we enter 
the woods she stops talking and walks quietly along. If she speaks, 
it is in a lower tone. 


Cases of Phototropism. 
F., 18. I have noticed children change their place of play when it 


became shaded, if in the morning they played on the east side of a tree 
the afternoon would be likely to find them on the west side. 
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F., 17. A little baby cousin who had just learned to creep always 
crept toward the sunshine when placed on the floor. ; 

F., 18. I always lixed the sunshine and sat in it whenever possible. 

F., 18. I always loved the sunshine and felt that if the sun would 
only shine I could do what I was trying to do so much better. 

Examples of children’s phototropism frequently given: play on 
sunny side of room, on sunny side of street, disregard heat to play in 
sunshine, disregard cold to play in sunshine, babies creep towards the 
sun on carpet, children always happier and more active in sunshine. 

F., 19. I have always had a peculiar liking for sunshine. As a 
child I always wanted to play on the sunny side of the street. 

F., 23. Asachild I always loved to sit in the sunshine. I would 
sit in the sun and read half a day at a time. 

In the winter, when the sun was shining on the snow, I always felt 
happy because everything seemed so bright and cheerful. 

M., 13. I like the sun sometimes. 


The phototropism of children as well as that of adults and 
animals has a negative as well as a positive side. It seems to 
be subject to fatigue. A child who has played in the sun un- 
til tired and sleepy does not, as a rule, want to sleep in the 
sun but craves the opposite conditions. Travellers in Greece 
often speak of the brightness of the light which, after a time, 
seems to become positively painful and a gloomy day would be 
hailed with relief. The construction of the Egyptian houses 
with their cool; dark, interiors was probably influenced by this 
negative reaction from the white light and blinding glare of 
the desert. While in hot climates these reactions are undoubt- 
edly complicated with thermal effects, there is still an influence 
due to light alone. ‘In experiments with the lower forms of 
life thermal effects have been cut off by the interposition of a 
screen which permits the light rays to pass, while cutting off 
those of heat and both positive and negative reactions have 
been obtained. *Greeley notes the insomnia and restlessness 
consequent upon the long Arctic day, and the necessity of 
establishing a fixed routine, to insure a proper amount of rest 
for his men. 

Some nervous systems like some complexions are at their 
best in higher lights than others. Experiments show that 
blinded frogs tend to prolonged sleep, and the blind live on a 
very different photometric level from the seeing. Blind child- 
ren, if not especially cared for, are undeveloped muscularly 
from their reluctance to move about. Those who see, differ widely 
in their optimum of light. Very brilliant light has a marked 


1Yerkes: Reaction of Entomostraca to Stimulation by Light, Am. 
Jr. of Physiology, Nov., 1899. Parker and Burnett: Reactions of Pla- 
narians with and without Eyes, zbid., Dec. 1900. Towle: A Study in the 
Heliotropism of Cypridopis, 7bid., March, 1900. Parker and Arkin: 
Directive Influence of Light on the Earthworm, zdid., April, 1901. 
Verworn: Physiologie, p. 434. 

?Three Years of Arctic Service, Vol. I, p. 117. 
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effect on the mentation of the feeble-minded. Some children 
endure more dark days, darker corners than others without be- 
coming either lazy, somnolent, irritable, or dyspeptic. Aver- 
age children are so sensitive that a small cloud passing over the 
sun causes a noticeable depression of spirits, activity, or both. 
They falter in their play, are less merry, hesitate, pause, and 
neurotic children often shiver and catch their breath. As the 
period of reduced light increases to hours or days or as the de- 
gree of its intensity diminishes, they speak more softly, whis- 
per or are silent, grow less energetic in their movements, their 
spirits sink, the quality and quantity of work in school declines, 
their standards and ideals droop, they are slow and inattentive, 
all tasks seem harder, the appetite is enfeebled and freaky, 
pugnacity increases, they are very easily discouraged, huddle, 
clasp hands, cling about each other or adults, suffer from 
ennut, are prone to collapse attitudes, are lonesome, homesick, 
etc., but when the sun breaks out, especially on new snow, 
their exhilaration, noise, activity and joy is boundless. 

The returns clearly suggest that adolescence is marked by 
some change in this respect. Low lights are often craved for 
the relaxation they bring. A day of rain is a benediction be- 
cause it relieves tension, and the sombre moods are less shun- 
ned and often craved and bring some of the effects of twilight. 
The complexion effects are now first prized and bring a new 
aversion to dull days. The effects of both bright and dull 
light are less purely physiological and more psychic. Young 
children are aften inert and irritable, but pubescents are more 
consciously depressed and able to give expression to these senti- 
ments, trace their causes, etc. 


Psychic Effects of Sun on New Snow. 


F.,17. Although the sun on the snow hurts my eyes, it seems as if 
all the world were brighter and my mood is pleasanter. 

F., 19. After a snow storm a change to a sudden outshining of the 
sun produces a decided change of feeling from one of heaviness to a 
light and more joyous one. 

F., 17. The sun shining on the snow made me feel bright and happy 
and full of life. 

F., 18. When the sun shone brightly on the snow I always felt very 
happy and wanted to make other people happy. 

F., 18. Seeing the sun on the new snow always makes me feel glad 
= alive and gives me new courage and inspiration for work of all 

inds. 

F., 16. I always got into trouble in school when the snow was on 
the ground. I do not know why but the fact remains. 

F., 20. A bright day with snow on the ground has always made my 
Spirits high. 

F., 19. I mever feel dull or lonesome when the snow is on the 
ground. 

F. The sun shining on the snow makes everything more bright and 
cheerful. 
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F., 18. The sunlight on snow had a tendency to make me feel 
brighter. 

F., 18. A bright day in winter with the sun shining on the snow 
energizes my spirits and I feel stronger than on other days. 

F., 24. When I see sunlight on snow I havea feeling of warmth and 
it seems to act as a tonic to my feelings in general. 

F. A bright snowy day in winter always exhilarates my spirits. 

F., 19. The brightness of the snow in sunshine always made me 
feel happy. 

Summarizing briefly the effects of shade and sunshine, it is 
evident that there is a close connection between the general 
feeling tone and the amount of direct sunlight. With the ob- 
scuring of the sunshine a chill seems to fall upon children, there 
is a drooping of the spirits and play is less vigorous and spon- 
taneous. While the effects are more noticeable in children, 
adults are also affected by photometric changes even those of 
short duration; sunshine, cheerful spirits and vigorous activity 
of mind and body seem co-ordinated, while gray skies and deep 
shade produce depressing effects, more or less marked, and a 
lowering of the mental and bodily activities. 

The effect of the absence of sunshine for longer periods of 
time than those just discussed, on both mental and physical 
conditions, is well marked. The questions were 

Have you observed any effects of a dark day or a series of them in 
school or elsewhere upon children or yourself; effects upon appetite, 
digestion, complexion, quantity and quality of work of mind or body; 
does a series of dark days bring you some rest; are pupils in the dark 
corners of the schoolroom more active or sleepy than those in its 
brightest part? 

154 adults report personal experince of feelings of gloom de- 
pression and restlessness in addition to observations of children. 
53 state that they have never observed any difference in their 
feelings. In 86 cases appetite was lessened while 54 report an 
increase in appetite which seems to be somewhat morbid, points 
noted being a desire to eat all the time, craving for sweets or 
unusual articles of food, craving for highly seasoned food, etc. 
I11 state that their appetites are not affected by weather con- 
ditions and 57 had thought about it. Digestion follows very 
nearly the line of appetite though no cases of improved diges- 
tion are reported as corresponding with increased appetite. 
The effects of dull days upon mental and physical work differ, 
the preponderating effect upon mental work being bad while 
upon physical work the good and bad effects are nearly equally 
divided. A direct comparison of results here is of interest. 


Mental Work Physical work 
as affected by dull days. as affected by dull days. 


Worse 80% Worse 384% 
Better 174% Better 354% 
Less 79¢% Less 35% 
More 184% More 50% 
No effect 22% No effect 15% 
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These results show that for a large proportion of adults 
mental work is poorer in quality and less in quantity than on 
bright days while the effect upon physical work is variable. 
In the case of children the testimony is almost unanimous as 
to the deterioriating effect of dull days in the schoolroom. 
Some of the phrases used repeatedly to describe these effects 
are dull, peevish, cross, irritable, mischievous, hard to keep in 
order, do not concentrate attention, fidgety, sleepy, low spir- 
ited, idle, hard to teach, hard to interest, difficult to gain their 
attention, slow of comprehension, unresponsive, etc. These 
effects upon both children and adults are brought out in the 
following quotations from returns. 


Effect of Dark Days on Adults. 


F.,17. A-series of dark days makes me gloomy and fearful as if 
I would cry out against the dull atmosphere. It is more difficult for 
me to keep my attention on my lessons and I feel sleepy. 

F.,17. A series of dark days usually makes me very dissatisfied and 
cross. I cannot do so much studying but can do more housework 
and sewing and like todo it. It takes me longer to learn things on 
dark days, but I generally learn them usually well. 

F., 18. On a dark day or during a series of dark days I never could 
study as a child and I cannot now. 

F., 18. It is harder for me to concentrate my attention on my work 
on rainy days than on clear ones, but I cannot see any difference in 
the quality of the work. 

F., 24. A series of dull days affect both the quantity and quality of 
my work. I have observed that I can do less school work on a dull 
day, but more of such work as sewing, fancy work and manual train- 
ing. Onaclear day I can do better school work than on a dull day. 

F., 18. Ondark days I cannot doas good thinking as on other 
days, but I can do manual work and pleasant reading with more con- 
tentment than on other days. 

F.,17. Ona dark day I can work a great deal better than I can on 
aclear day. My brain seems clearer and there are not so many out- 
side things to attract my attention. Dark days make some children 
listless and inattentive. 

F., 18. I have always noticed that when there was a dark day ora 
series of daysI have not been able to put much attention on my 
studies. From about nine years old until now I: have often noticed 
that on dark days my work is not so good and I cannot do as much 
as on a bright day. 

F., 18. During dark days my work seems more difficult and irk- 
some. I feel low spirited and homesick. The quantity and quality of 
my work is influenced. I find that I can neither do as much nor do it 
as well as on bright sunshiny days. 

F., 18. Dark days always make me tired and depressed. I havea 
tendency to yawn all the time. I do less work and work that is not 
very good on dark days. 

F., 22. A series of dark days always made me sad and gloomy. 
When a child I was always restless in school and did not do as good. 
work as on clear days. I have noticed that children are more restless 
and their work is not up to the standard on dnll days. 

F., 17. Until the last two years I have been depressed on dark days 
and did not do as much or as good work. Nowit is on dark days when 
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I cannot be in the open air that I put my mind on my work and accom- 
plish more. 


Effect of Dull Days on Children in the Schoolroom. 


F., 23. I have noticed that on a dark day in school it is hard to get 
the interest or attention of the children and everybody seems depressed 
in spirits. I can never work as well on a dark day as on a bright 
one. 

F., 18. A series of dark days always inclines me to make the child- 
ren stupid; they do not take the interest in their work that they do 
when the sun is shining. 

F. Ona dark day in school I have noticed that it is harder to keep 
the pupils interested, harder to make them understand and harder to 
keep them out of mischief. 

F., 19. I have observed that on dark days children are inclined to 
be troublesome or dissatisfied with things in general. 

F., 19. A series of dark days in the school I used to attend hada 
remarkable effect upon both teachers and pupils. The children be- 
came cross and irritable and inattentive, while the teacher seemed de- 
pressed and cross. 

F. A number of dark days in school or even one dark day, tends to 
dampen the spirits of the children. Things seem harder on such days 
and children do not seem to try so hard as on bright days. The quan- 
tity of work is lessened by a dark day and the quality is also affected. 
We do not seem to take the same pains with work as on other days 
but seem to think almost anything will do We seem to lower our 
standard at such times and hence it is not a good time for delicate or 
trying work. 

F., 19. I have observed that a series of dark days generally makes 
children cross. One little boy whom I know always becomes restless 
and irritable if we have rainy or cloudy days in succession. A series 
of dark days depresses me greatly. Ido not know that it affects the 
quality of my work but it takes me longer to do it. 

F., 22. I have noticed that on a dark day or a series of dark days 
pupils are more restless and lacking in attention. I am never so hun- 
gry on a dark day and my digestion is not as good. My complexion 
is sallow and my face seems to lose plumpness. 

F., 18. I have noticed that on a dark day or a series of them, that 
children in school are more restless and it is harder to keep their at- 
tention. I always feel rather dull and never do as much or as good 
work as on a sunny day. 

F., 22. A-series of dark days makes children restless in school. 
They do not apply themselves to their work so well. 

F., 19. If the day was dark my lessons in school were always a bore 
and I longed for something strange or startling to happen. In most 
cases I think pupils are depressed on dark days. 

F., 23. I have frequently had occasion to observe the effect of a 
series of dark days in the schoolroom. Thechildren become restless, 
hard to control and new devices must be used to hold their attention. 
Lessons are not as well learned, tendency to sulk is more frequent and 
the atmosphere of the schoolroom seems depressing. 

F., 18. A dark day or a series of dark days has an ill effect on the 
children. They become depressed, worrisome and tired and very often 
the teacher undergoing the same effects of depression, makes the 
schoolroom anything but an ideal place. 

F., 21. On dark days children are cross, restless, uneasy, dull, slow 
of comprehension, peevish, inactive, irritable, do not respond readily, 
are sleepy. 


¥ 

by 

a 

He 

} 

Bie 

a 
i 

‘ed 


REACTIONS TO DARKNESS AND LIGHT. 81 


F., 19. I have noticed that a dark dismal day makes one feel dull 
and without animation. I have particularly noticed this in second 
year school children. 


Effects upon the complexion are described as follows: 


F., 20. My complexion is dark and sallow on a dark day. 

F., 17. My complexion is much darker and duller on a rainy day 
(brunette). 

F., 18. I have noticed that after a series of dark days, I usually 
have a very sallow complexion though ordinarily I have a good deal 
of color. I have also noticed this to be true of other people. 

F., 18. After a series of dark days my complexion is paler than 
usual. 

F., 18. I become paler and dark rings form under my eyes. 

F., 19. Ondull days my complexion seems deadened and it is not 
generally the same color unless the day be damp. A warm dampness 
has a tendency to produce higher color and increase freshness. 

The effect of a dark day on many people is to make the complexion 
pale and the eyes duller. 

The effect of sitting in dark corners of the schoolroom is 
very similar to that of dark days. 75 per cent. of the ob- 
servers report that children seated in dark corners are less 
active mentally; a number add to this statement they are more 
active in michievous ways while ‘others describe the effect as 
sleepiness or dullness; one observer considered that children 
were more studious while the remainder had noticed. Some 
of the direct statements are: 

F., 22. When seated in a dark corner of the room I could not do 
as good work. I noticed the same thing with my pupils while teach- 
ing and always gave the duller pupils the benefit of the light. I 
found they did better work in a good light. 

F.,17. In my fifteenth year I sat in rather a dark part of the 
schoolroom and was then more inclined to mischief and less inclined 
to study than I have ever been before or since. I managed to study 
my lessons but my work was not up to the average. 

F., 18. Pupils in dark corners seem sleepy and dull. 

F., 20. Pupils in dark corners are less active in school work and 
more active in mischief. 


Only 14% of those answering the syllabus found any restful 
effect from dark days while 39% report an opposite effect, the 
remainder never having noticed any result in either way. 

Effects on the blind similar to those on seeing children are 
reported by Dr. Anagnos, who says: 

‘* The effect of dark days is to cause depression; they affect 
quantity and quality of the work. (C. adds, ‘‘and appetite.’’) 

‘‘A. found early in her teaching of totally blind children 
that they wanted the shutters open—especially at the top—and 
the light admitted freely. If sunshine flooded the room, so 
much the better. 

‘“‘A. thinks long days of light give a feeling of lighthearted- 
ness; but neither B. nor C. gave indication of having such a 
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sensation and could not seem to abstract thermal conditions 
from their consideration.’’ 

Arctic explorers have noted both the mental and physical 
effects of long coutinued absence of sunlight during the Arctic 
night. An extract from Lieut. Lockwood's diary says: ‘“The 
effect of continued absence of sunlight is very marked in the 
complexion of all the men as well as in their vigor. They are 
as blanched as potato sprouts in a cellar. The moral as well 
as the physical influence of sunlight is very soon seen after the 
sun’s reappearance, the middle of Feb.’’ Lieut. Greely speaks 
repeatedly of the mental irritation and depression which affect- 
ed the entire party while at Ft. Conger and as comfortably 
situated as was compatible with Arctic conditions. The most 
marked symptoms which he notes were tendency to insomnia 
and the reverse, indisposition to exertion, irritability of temper 
and mental depression. He speaks in his own case of the diffi- 
culty of limiting his sleeping hours to a reasonable number, of 
applying himself successfully to continued mental work. He 
adds, ‘‘ While free from mental depression, insomnia and feel- 
ings of lassitude which characterized some, yet I was at times 
affected by irritability of temper which it required a continued 
mental struggle to control. But few men were exempt from 
this symptom.’’* In speaking of the effects of Arctic night 
upon the complexion he describes the faces of the men as grad- 
ually acquiring a pale yellowish green color the full extent of 
which was not clearly revealed until the return of light. Dr. 
Kane and Nansen describe similar effects upon both the dispo- 
sition and physical organisms of theirmen. Effects? even more 
pronounced than these and of a more serious character began 
to be observed at Ft. Conger about the middle of December, 
as at that time, some of the men under the influence of contin- 
ued darkness began to show indications of mental disturbance. 
Appetites failed, and signs of gloom, mental irritation and de- 
pression were all increased, the Eskimo being more seriously 
affected than the Americans of the party and one of them wan- 
dering away without food or proper clothing during a fit of 
mental alienation. Though thermal effects must be taken into 
consideration in this connection we find Stanley under condi- 
tions varying as widely as possible,* describing with great vivid- 
ness the sullen gloom and despair which settled upon his men 
during their long march through the great forest and the reac- 
tion when at last they emerged into the light of day. ‘‘ They 
held their hands far out yearningly toward the superb land 
and each looked up into the bright blue heaven in grateful wor- 


1 Three Years of Arctic Service; A. W. Greely, Vol. I, p. 117, 154. 
2 Jbid., 167. 8In Darkest Africa; H. M. Stanley, Vol, I, p. 282. 
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ship. After they had gazed as if fascinated, they turned their 
heads to the forest and shook their clenched hands at it with 
gestures of defiance and hate.’’ ‘Though these reactions are 
extreme and the product of unusual or abnormal conditions, 
they are, nevertheless, fully in accord with those of a normal 
type furnished by the returns. Reactions to light are in the 
direction of life, health, activity and moral growth; those of 
darkness in the direction of mental and bodily inactivity and, 
unduly prolonged, show indications of tendencies toward moral 
deterioration. The plea for well lighted schoolrooms scarcely 
needs reinforcement at the present day but it becomes a ques- 
tion of practical interest whether the morals as well as the phy- 
sique of the dwellers in tenement houses might not be im- 
proved by a more liberal allowance of sunshine. Somewhat 
apart from the purpose of this study, but of psychological inter- 
est, would be a study of the use of light in the great master- 
pieces of literature. Dante revels in the use of light. It 
pervades the Comedia in every form, and to the contrasting 
use of shadow and darkness the Inferno owes many of its ter- 
rors. Throughout, in its moral significance, light is always the 
symbol by which the soul rises by successive stages while the 
souls in the lowest depths of hell are consigned to utter dark- 
ness. This is poetry and not science, yet Dante by that same 


marvellous insight by which he read the inmost secrets in the 
hearts of men seems to have anticipated the facts which point 
to the conclusion that these are mental, moral and physical 
effects of light and darkness which constitute no mean factor 
in the development of the individual and the race. 
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A PLEA FOR SUMMARIES AND INDEXES. 


By E. B. TITCHENER. 


When Wundt began the publication of his Philosophische 
Studien, certain critics complained that, not content with giv- 
ing the results of his investigations, he needlessly inflicted on 
the reader a statement of the methods whereby the results were 
obtained.’ At the present day, such criticism strikes us as 
almost comical. We require from an experimenter, as a matter 
of course, that he give a full account of appliances, method, 
sources of error and safeguards against error, number and 
character and training’of observers, and what not: an account 
so full that we may be able, if we wish, exactly to repeat his 
work in other laboratories. As we read the earlier literature, 
we sigh for the Rohtabellen ; it is the insufficiency, not the sur- 
plusage of detail that strikes us. Under the best conditions, 
experimental psychology is difficult. We want to be assured, 
then, before we admit a set of new results into our psychological 
system, that the conditions of their attainment weve the best. 

This general tendency, to a demand for and a supply of de- 
tailed information, has been furthered in a special way by the 
historical development of the science, by its gradual swing from 
quantitative determination to qualitative analysis. As late as 
1893 so good an experimenter as Merkel could write a tirade 
against the admission of qualitative factors into method work.’ 
Now, only ten years later, we seem, as we read him, to be 
reading the language of a different epoch; his standpoint is one 
that we have long outgrown, and almost forgotten. It is, I 
think, no exaggeration to say that some of the earlier Leipzig 
researches, if they had been reported as researches are reported 
uate would have been drawn out to three times their present 

ength. 

At any rate, there can be no doubt that our experimental 
literature is rapidly increasing in bulk,—not only in the sense 
that more investigations are being published every year, but 
also in the sense that the single papers are becoming longer. 
This increase of length throws a very heavy burden upon the 
shoulders of the psychologist who tries to ‘keep up’ with all 


1W. Wundt, Schlusswort zum ersten Bande: Phil. Stud., i, 1883, 616. 
2J. Merkel: Die Methode der mittleren Fehler, etc. Phil. Stud., 
ix, 1894, 196 f. 
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phases of his science. The burden will be cheerfully borne, 
since its incidence means, without any question, that experi- 
mental psychology is really advancing. But there is no reason 
why it should be made unnecessarily heavy. And my point 
here is that writers of monographs are apt to make it heavier 
than it need be. 

For one thing, there can be no doubt that many published 
papers would be improved by condensation and curtailment. 
The swing towards qualitative detail has gone too far; the 
authors lack perspective. However, I do not wish to stress 
this fact now. I propose rather that we increase—by a little— 
the length of our monographs: that we make ita rule (1) to 
prefix a sectional table of contents to every article that runs 
say, to 25 pp.; (2) to write out, at the end of the article, a 
summary of its contents, with page or section references; and 
(3) to supply the editor of the magazine in which the article 
appears with an analytical index. These proposals can hardly 
be considered iconoclastic. Tables of contents are prefixed, as 
it is, to many of the longer papers in this Journal and in the 
Zeitschrift. ‘The trouble is only that they are not prefixed to 
all; and that, when they are printed, they are not sufficiently 
detailed. Summaries, again, are appended perhaps as often as 
not. They are likely, however, to be over-condensed, and 
they do not, as a rule, give back-references to the body of the 
article. How much a summary can accomplish at its best is 
admirably shown by Meinong’s Zusammenfassung (3% pp.) of 
his papers (some 160 pp.) on Weber’s Law.’ I have heard it 
seriously objected that, if the summaries are made too good 
and too full, readers will attend to them and skip the articles. 
Well! if the reader is abstracting for a magazine, and merely 
reprints the summary, the author has surely no ground for 
complaint; it is his own summary that is reprinted. If, on the 
other hand, the reader is reading for his own benefit, the ob- 
jection becomes nonsensical. No serious student would allow 
himself to think, still less to print, on the basis of a reading of 
summaries. What the summary does is to give the reader his 
bearings within the discussion, by way of direction from the 
author himself. The author is again advantaged, as well as 
the reader. 

The proposal of an analytical index is not, I believe, sanc- 
tioned by precedent. Its advantages are, however, clear 
enough. ‘The author is fresh from his work; he knows its de- 
tails better than any one else. Volume indexes are now pre- 
pared, as a rule, by a business editor, or by his clerk, and 
neither editor nor clerk is necessarily a psychologist. That our 


1 Zeits., xi, 1896, 399 ff. 
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volume indexes are as good as they are reflects great credit up- 
on their makers. But they might be incomparably better. 
And think of the Studien! Twenty large volumes, and no in- 
dex at all! Doubtless, we shall presently have a general index, 
published as a Supplementband,; and, doubtless, the general 
index will be inadequate. Why should not the authors, who 
can do this work well, and do it with little effort, be expected 
to hand in an index along with their MSS. ? 


These things have been in my mind for a longtime. But I 
have been prompted to write out my suggestions by the recent 
appearance of Vol. i, of the Harvard Psychological Studies. 
Here is a volume of viii +654 pp. It contains 16 papers; an 
average of 4o pp. toa paper. It is not a loose collection of 
essays; it has a general editor, who declares that ‘‘ there is no 
absence of unity in our work;’’ the work itself has been done, 
all of it, ‘‘ by well-trained post-graduate students.’’ Yet there 
is no single instance of a sectional table of contents. There is 
no index of any sort or kind. Only six of the sixteen papers 
have formal summaries. Suppose, then, that the reader goes 
to the book, not to read some special paper for some special 
purpose, but with a general question,—as I personally have to 
go to all psychological books, just now, to see if they contain 
any reference to mental measurement, and the metric methods, 
and the blank experiment, and so forth? The title of a paper 
is no indication; a man may be discussing the immortality of 
the soul, and yet have his fling at minimal changes. The only 
thing to do, unless one wants to have these ‘‘well-trained post- 
graduate students’’ commenting later on one’s bibliographical 
ignorance, is to turn over all their six hundred pages, and see 
what one finds. I suggest that a very small expenditure of 
time and trouble on their part, and the printing of some 25 
additional pages, would have made the volume indefinitely 
more valuable to the working psychologist.*? 


1] may use this opportunity to protest, also, against the mode of 
of Stumpf’s Beitraége zur Akustik und Musikwissenschafst. 

hese Beitrége, as is well known, are to replace the promised third 
and fourth volumes of the 7onpsychologie. Heft 1 contains Stumpf’s 
paper on Consonance and Dissonance: new matter, for which one 
gladly pays one’s Mk. 3. 60, Heft 2, of 170 pp., contains just 3 pp. of 
new matter; the remaining 167 are senelaaeh from the Zeits. Why 
should one have to pay Mk. 5 for these 3 pp.? Heft 3, of 146 pp., con- 
tains 90 pp. of new and 56 of reprinted matter. Of course, not every 
one who takes the Zezé¢s. takes the Beitr., and conversely. But the 
experimental psychologist has to read both; and experimental psy- 
chologists already have access to the Zei¢s. The present intermixture 
of new with old material argues at least a lack of consideration on the 
editor’s part. 

2As the matter of summaries and indexes is one in which all work- 
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ing and publishing psychologists are interested, Professor Titchener 
has invited me to add a note to his paper expressing my views on the 
subject also. Iam happy to do so, for though the matter is a mechan- 
ical one and seemingly quite insignificant in comparison with the 
quality of thinking embodied in the paper, it is just these mechanical 
aids to work that make more and better work possible. It is a case of 
the telephone and typewriter over again. I may say then in one 
word that I heartily concur in all that Professor Titchener urges with 
reference to the importance of table of contents, summaries and in- 
dexes. I do not concur, however, for a moment in his even temporary 
omission to ‘‘stress’’ the fact that psychological papers are for the 
most part unconscionably long. A hundred pages are often taken for 
saying what ought to be said in twenty-five, and could be said if they 
were confined to a statement of points really demonstrated and essen- 
tial conditions. E. C. SANFORD. 
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NOTE ON MOON FANCIES. 


G. S. H. 


Principal E. H. Russell, of the State Normal School of Worces- 
ter, has kindly sent me the replies of one hundred and eighty- 
four normal school pupils and recent graduates, mostly girls 
between the ages of eighteen and twenty-two, on their own 
early and present feelings and ideas concerning the moon, the 
following note on which is not without value and interest as 
supplementing Dr. Slaughter’s’ recent article. 

Of these persons eleven specified in their early childhood 
grave and prolonged feeling that the moon might fall, and 
several dared not look at it because it made this fear painful. 
Sometimes it took the form of fear of conflagration if it touched 
the earth, for it often seemed a ball of fire, but more often they 
feared that it would crush them. In seven very distinct cases 
the person in the moon was a woman with a child, thought to 
be the Virgin and the Christ Child. In one case the notion 
long persisted that there were four moons appearing in turn. 
Later, when phases were learned, the idea still persisted that it 
was only another way of speaking of four moons. Sometimes, 
when it was little seen, it figured largely in the imagination. 
Some who had heard it was green cheese insisted that it was a 
yellow one, or perhaps hoped it was a Swiss or Dutch cheese 
and wanted to go there because they liked cheese, etc. 

About forty specified that they long believed that the moon 
moved, followed them, or often ran this way and that toward 
or away from it, and sometimes were terrified that they could 
not escape it, but it went wherever they did. Not a few iden- 
tified it with God or His all-seeing eye, which could not be 
escaped. For some this pursuit was friendly and protective, 
but to more it was inimical or painful. 

A few saw a large variety of small animals in the moon. 
Sometimes they thought them immune to fire, which was held 
to be the moon’s substance. That the moon could see and had 
some kind of consciousness of the child’s acts was a very pre- 
valent idea. To some the moon gave great ecstasy. They 
would shout and cry out when it was seen. One called it a 
man, but the crescent moon a lady. More than a score won- 


1The Moon in Childhood and Folk-lore. Am. Jour. of Psy., April, 
1902, Vol. 13, pp. 294-318. 
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dered why it did not fall down, it seemed so heavy. Fifty-six 
thought there was a man in the moon. A few persistently in- 
terpreted it as a face looking down at them. Others still have 
a great desire to go toward or get near the full moon and strive, 
though quite often in vain, to correct their childish ideas of its 
distance and size. 

Several always felt cold and shuddery at sight of the moon. 
One thought it must have white grass on it, while several 
thought it silver. Some were for years fascinated by it; these 
long for its appearance, never tire of gazing at it, and would 
move their bed to the window that it might shine full in their 
face at night. One remembers first noticing the moon at the 
age of five and crying, ‘‘ Why there’s God. Halloo, Mr. God.’’ 
Several have hovered between pleasure and pain as to what 
would happen if the moon caught them. Six thought it full 
of fairies. One said, when it looked red, the moon weather 
was so warm that the fairies came out of it and turned into 
stars. A few can remember actually reaching for the moon 
and longing to get it, touch it, hold it, see what it was made 
of, and taste it. A few girls fancied the moon escorted them 
on their evening walks as a protector, if not almost as a beau. 

Many record their experiences in trying, some with and 
some without success, to trace out the features of the man they 
heard of in the moon, devising schemes of how he got there; 
wondering what he did; sympathizing with his loneliness; im- 
agining friends or a family for him; wanting to help him; and 
even feeling tender sentiments toward him. 

One heard as a child that if anything bad happened, the 
moon ran away and hid, and still feels relief at sight of it. 
Several want to do something extraordinary whenever there is 
a moon, especially a full one. Three thought the moon was 
one of the parents of the stars and cared for them. A very few 
always shudder at and still have a dread of seeing it. Two 
thought the moon was God’s house in which he lived. The 
moon more often has sight than any other sense; it watches all 
that goes on and if it could speak could tell us of distant friends. 
To some it can also hear. One child, thinking the moon was 
God’s face, would always scrutinize it to find in it expression 
of approval or disapproval of her acts. One boy of five thought 
a man went about with a wagon load of moons hanging them 
up, and the idea that each locality has a moon of its own is 
widespread. 

One always thought the moon a large glassy cent and could 
dimly see a man’s face through it. Some developed ideas about 
the moon eating the cheese, or think the moon full of mice. 
Young children often think the moon is lighted and hung out, 
perhaps with strings. Some distinctly change, either with or 
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without effort to do so, from seeing a whole man’s figure to 
seeing a simple face, or vice versa. One always laughed at the 
moon, thinking it funny. A few think it rolls along the sky. 
One was long curious to know how he viewed things on earth. 
One, ‘‘despite the geographies,’’ believes it to be about the 
size of a dinner plate’ To a very few, it is an opening in the 
sky through which the sun shines. To a few God has put it 
in the sky to protect children. One always feels as though a 
friend were dead on seeing it, although generally the sadness 
is rather enjoyable. One traces the details of heaven in its 
shadows, thinking it is heaven. ‘To some it seems always 
smiling; to one it always suggests death. ‘Two are troubled 
because they always seea woman, notamaninit. One thought 
it a grown-up star and wondered it did not twinkle. 

Several are greatly fascinated by the wonder and awe of it or 
take great satisfaction in simply gazing at it for a long time. 
To one the man was Santa Claus. One was long sceptical when 
told that her brother in New York saw the same moon. One 
saw in it great numbers of people and animals that had died. 
One was greatly alarmed and grieved because it seemed so pale 
one night. Very often the transition from fear to love is noted. 
Several think there are two moons, a pale one seen by day and 
the yellow one by night. Some think thecrescent hungry and 
the full moon plethoric with food. Some run races with it. 
One long thought it a policeman watching people; one that the 
full moon belonged to Worcester and the other phases were 
moons from near by cities here on a visit. Loneliness as well 
as depression are sometimes the chief feeling. In some it pro- 
vokes almost nothing but reverie and silence. A few have an 
eclaircissement or else are sceptics from the start in maintaining 
that there is no man in it. Two, learning that it was cold and 
dead, with no air or water, watched it and found it so merry 
that they felt it a hypocrite practicing deception. 

Some play hide andseek with, and a few talk to it. One 
specifies greatest dread when it is near the horizon, because it 
is so close. Perhaps it is wild as well as fiery and better kept 
behind one than in front. One imagined a star party with the 
moon an honored guest. One sees an old woman sitting and 
telling stories to children at her feet. Another sees two pails 
of water in her hand. Another finds a pile of sticks on fire. 
For one a moon-glade on the water is a path to it. Some dread 
to go to bed on a moonlight night, because it seems losing so 
much. For several the moon shines when people are good, 
and when it is away they are bad. One can never gaze on it 
if she has done wrong that day. As she was going home one 
night after a terrible storm, the moon shone from behind a cloud 
just in time to prevent her from falling into a deep hole. This 
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she thought a special providence. She can still not bear to 
hear of a crime committed on a moonlight night. 

One thought the moon and the sun the same, only it is paler 
at night because of darkness. One always cries at the sight of 
the moon, she knows not why. Another associates it with 
water. The moon came out just as one child was hiding, and 
she was terrified to find herself discovered Some the moon 
soothes and gives a sense of ease, calmness and comfort; it is a 
great sympathizer. Several speak of being deeply affected by 
the moon in the early teens and of spending much more time 
in watching it. On hearing some one say, the moon is too 
beautiful to talk about, it long seemed to a young girl sacri- 
legious to speak of it. Onesaw a woman in a ruffled skirt and 
sunbonnet sitting in the moon, which was her house, lit so 
brightly that she could not see to walk about because the light 
was in her eyes. 
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THE SIMPLICITY OF COLOR TONES. 


By I. MADISON BENTLEY. 


The existence of composite colors has long been a matter of 
dispute. Among psychologists, no less than among artists and 
the laity, the contention has frequently been made that red and 
blue are pure, elementary, unmixed colors while orange, yel- 
low-green and purple are mixed, derivative, composite.’ If we 
ask—not how a given color is produced, but—what one actually 
sees in a color—a single quality or a plurality of qualities—, 
the problem becomes strictly psychological and must be worked 
out under psychological methods and in psychological terms. 
Let us see if the problem is soluble. 

The place of any color whatsoever in the general scheme of 
visual qualities is determined by three factors; (1) color-tone (as 
red, greenish blue, violet), (2) brightness, 2. ¢., relation to black 
and white, and (3) saturation, z. ¢., distance from gray of an 
equivalent brightness. Our special question arises in connec- 
tion with the first factor; color-tone. Are all tones equally 
simple? or are some tones simple and others complex? Cur- 
rent color terms do not help us todecide. The names of many 
‘intermediate’ colors suggest, it is true, a plurality of compo- 
nents; ¢. g., ‘yellow-green’ and ‘orange-red.’ But we are not 
warranted in drawing the inference that these compound terms 
really cover mental complexes. And, moreover, the appeal to 
introspection has never been entirely satisfactory. Psycholo- 
gists seem to be unable to agree on what they ‘see’ in the yel- 
low-greens, the oranges and the purples; whether a single 
quality or more. 

Look for a moment at the general system of color-tones, as 
arranged, let us say, around the base of the color-pyramid. 
The first thing that strikes one’s notice is the presence of two 


_ } That the ‘composite’ theory has not lacked authoritative support 
is shown both by Hering’s contention that yellow makes a much 
stronger impression of simplicity than does violet (Ueber Newton's 
Gesetz der Farbenmischung, 1887) and by Goethe’s conviction,—-a con- 
viction that was shared by Sir David Brewster—that he actually ‘saw’ 
blue and yellow in green. (v. H. Helmholtz, Physiol. Optik, 2nd ed., 
380.) Even Helmholtz, while he criticizes earlier writers for confus- 
-ing mixed pigments and mixed colors, himself falls into the error of 
believing that nearly all colors are analyzable into simpler elements 
(cf. Sensations of Tone, 1895, 64). 
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major groups. ‘The one contains the reds and the yellows; the 
other, the greens and the blues. Within each group there is a 
special kinship that marks off the one group from the other. 
Within each group, again, we find two minor groups each of 
which forms a qualitativecontinuum. ‘Toward the ends of each 
major group lie parts of other continua which are completed 
by joining these groups at both ends (Y to G and B to R). 
Thus we have four continua, R to Y, Y to G, G to B and B to 
R. Each continuum is comparable, introspectively, with the 
black-white series. These qualitative continua differ from in- 
tensive series in that they lie between unlike qualities instead 
of between zero and a maximal value. Ina ‘perfect’ intensive 
series, there is no qualitative change and no fusion of intensi- 
ties—only variations in distance from zero; in a ‘ perfect’ quali- 
tative series there is only qualitative change—neither change 
of intensity nor admixture of unlike qualities. Such a perfect 
series of the latter type may be represented by the tonal con- 
tinuum.’ In this series, all membersare equally simple. No 
tone contains a lower and a higher; although a pitch is more 
like its near than its remote neighbors. Introspection on this 
point is unambiguous. But are the color continua such ‘ per- 
fect’ qualitative series? This is the crux. Intensive differ- 
ences among the visual qualitiesoffer no difficulty. They may 
be ruled out. The difficulty lies in the alleged complexity of 
the ‘intermediate’ colors. Does an orange ‘contain’ both 
red and yellow? If it does, can it be factored into a red and a 
yellow? or is ‘orangeness’ left over from the analysis? The 
facts of color mixture must not be adduced as argument. Of 
course, O is ‘ produced’ by mixing R and Y; but this fact is 
irrelevant.? Nevertheless there does seem to be an introspec- 
tive difference between orange and yellow or orange and red. 
Two points must, I think, be conceded to the complexity argu- 
ment. First, there zs a peculiarity about the four qualities, R, 
Y, G, B.; and, secondly, all other tones ‘look like’ some one 
pair of these. The peculiarity consists in the fact set forth 
above; the fact that these four qualities are the natural termini 
of the four continua. Black and white are peculiar in the same 
way. Wecan even conceive that black should be the initial 
member of two continua (instead of one) as R is. In regard 


1The fact that a constant physical intensity does not give a constant 
nental intensity is not important. 

21 have been at some pains to question artists on their distinction 
between simple and compound colors. From their own introspective 
accounts and from the fact that they class green with the compounds, 
I conclude that the distinction rests solely on the method of pigment- 
mixtures. Blue is a ‘pure’ color because it is produced by a pure 
pigment; green is compound because it is made by the mixture of yel- 
low and blue pigments. 
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to the second point, the likeness of intermediates to termini is 
not a valid argument for the complexity of the intermediates. 
For (a) orange is ‘like’—let us say—twelve other qualities, 
orange-reds and orange-yellows; but it would be absurd to con- 
tend that orange is composed of twelve elements or that its ele- 
ments are indeterminate. Again, (b) any one of the termini, 
e. g., red, is ‘like’ a score of oranges and purples, but the 
argument from similarity deftly avoids the implication that red 
is compound.’ Finally, (c) the similarity argument would 
forever debar science from having ‘elements,’ since it is im- 
possible to find anything so simple that it is unlike everything 
else in the world. 

What support is left, then, for the alleged complexity of the 
intermediate colors? There is left the argument that the color 
system presents four color types which, however we combine 
them, are never augmented. We get always combinations; 
never new types. This is a fair psychological argument and 
must be taken account of. But though it is true that we never 
get new types, it does not follow that we get no new color 
qualities. 

Granting this, however, it may be answered that the new 
colors are fusions of the old and, therefore, complex. This 
brings us face to face with the ultimate question of the criterion 
for elementariness. Elementariness may be either psychologi- 
cal or psychophysical. A psychophysical criterion would give 
us, in this case, either simplicity or complexity according as 
we maintained allegiance to one theory of visual sensations or 
another. The Helmholtz theory, ¢. g., would make every 
visual quality complex as depending upon a plurality of nervous 
structures. The Hering theory has four primary colors (if we 
leave out black and white), each of which depends upon a 
specific function or a specific structure. For the mediation of 
all other color-tones, more than a single type of struction is re- 
quired.* Psychological criteria of simplicity are often difficult 
to apply; but they are vastly to be preferred, within psychology, 
over psychophysical criteria. One analyzes introspectively so 
long as one can think a quality or a group of qualities as exist- 


_ 1The argument from similarity is stated thus by Stout. ‘The respect 
in which blue and blue-green are seen to resemble each other when 
compared is different from the respect in which green and blue-green 
resemble each other when compared. This appears to me a sufficient 
reason for inferring complexity in the blue-green.”’ (Manual, 149.) 
But the argument works as well for blue compared, on the one hand, 
with blue-green, and, on the other, with violet or for red compared 
with purple and with orange. 

*If the simplicity of all color-tones be admitted, the stock argument 
against the Hering theory for selecting a b/uish green for its Urgruen 
and a purplish red for its Urroth loses its strongest support. 
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ing apart from its context. When the element is reached, the 
object of attention refuses to be thought further as object and 
context. Attention is no longer able to pass from point to 
point without apprehending material already separated off. 
Take the sensation purple. Does one get the element red 
within the purple? or does one pass beyond the purple and in- 
stitute a comparison of similarity between the purple and some 
imaged or observed red? ‘The latter, surely. 

But, it may be answered, to compare the two qualities and 
to judge them similiar is precisely the necessary first step in 
analysis. A mental complex is dissected it may be urged, by 
determining its likeness to a plurality of other contents. This 
view of analysis is current in the literature. It can, however, 
be said that comparison leads invariably to analysis only on the 
assumption that similars are always complexes, possessing 
identical parts. But this assumption leads to a logical absur- 
dity. If elementary things are, in no sense, alike, they cannot 
be compared; cannot, therefore, be considered even different, 
neither can they be brought together into a system. No: com- 
parison is essential to classification—the relative positions of 
red, blue and purple in the system of color qualities, ¢. g., 
is determined by comparison—but classification and analysis are 
quite different processes and yield wholly unlike results. 

Thus we see that the arguments both from the four visual 
types and from the twofold resemblance of the intermediate 
colors are insufficient to prove the complexity of visual quali- 
ties; while we find ample grounds for the belief that one color- 
tone is as simple and as ultimate as another. At the same 
time, it would be difficult to find a more illuminating instance 
of the essential difference between psychophysical and psycho- 
logical problem and of the necessity for distinguishing mental 
analysis from the objective simplification of physical and physio- 
logical factors. 
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CHILD STUDY AT CLARK UNIVERSITY. 
AN IMPENDING NEw STEP. 


By G. S. H. 


It is now nearly nine years since the first child study ques- 
tionnaire was printed at Clark University. Now over one hun- 
dred have been issued and over fifty books and articles, entirely 
or in part based on returns from these questionnaires, have 
been published. Only a few questionnaires have been entirely 
abortive. Many of the best papers have needed a second set 
of questions and data, quite a number of topics already in 
have not yet been worked up, and a number are in various 
stages of preparation. In connection with the new quarters of 
the psychological department, two large rooms have been set 
apart for this work. In one computations are made and data 
compiled, and literature gathered; and for the other a special 
library of child study, including the following questionnaires 
and articles as a nucleus, and special literature on each impor- 
tant topic is begun. 

Another new step will be taken in the coming Summer 
School as indicated in the following announcement. ‘‘Dr. Hall 
will offer a course of daily conferences on child study, its 
methods and results. This will be a distinctly new course on 
probably about twelve topics. Each member will be furnished 
with syllabi and be expected to do some definite work in both 
standard topics and others now under investigation to bring 
out the logic of this work, its errors and defects.’’ 

Next year in the regular course this work will be expanded 
in a series of weekly exercises throughout the year. This will 
cover nearly forty of the chief topics, and much attention will be 
paid to the discussion of the sources of error, the different 
methods and their evaluation, and the many new problems in 
logic suggested. 

More elaborate bibliographies on special topics may be pub- 
lished from time to time throughout the year. 

In connection with the gift of $1,000 by Mr. Arthur S. 
Estabrook, of Boston, and the grant of $2,000 for this work 
from the Carnegie Institution, a competent and well trained re- 
search assistant has been engaged, all of whose time is devoted 
to working up data and to assisting students whose theses or 
other work happens to fall in this field. 
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Finally, methods of co-operation are now being agreed on 
between this line of work at Clark University and a number of 
select institutions elsewhere, whose professors and others have 
already taken great interest in or shown special aptitude for this 
work. This, it is believed, will secure data of the required 
kind and amount. 

At first child study passed through a period of criticism such 
as few new scientific movements in the modern world, save evo- 
lution alone, have had to sustain. It had, too, a host of camp 
followers who had little conception of its meaning and no idea 
of its severity of scientific method, and who offered many very 
vulnerable points of attack. Some fouror five years ago, when 
the critics were loudest and most aggressive, many superficial 
observers thought the movement dead. But it has steadily 
spread to department after department. In insanity it has 
given us the new studies of dementia pracox; has almost 
re-created the department of juvenile criminology ; furnished a 
new method of studying the most important problems of phi- 
lology (as illustrated in the one sample bibliography on this 
subject appended); has revolutionized and almost re-created 
school hygiene ; made adolescence, a strange word ten years 
ago, one of the most pregnant and suggestive for both science 
and education ; given us the basis of a new religious psychology; 
and laid the foundation of a new and larger philosophy and 
psychology of the future, based not on the provincial study 
of a cross-section of the adult mind, but on a broad, genetic 
basis. The few able psychological and philosophical professors, 
who still refuse to accept it, as Agassiz did evolution, will not 
escape the same kind of criticism meted out to him. 

The importance of this new movement it is hard to overesti- 
mate. It has brought a new and large hope into a field that 
was in danger of lapsing, either to mere literary brilliancy or 
to aridity in theories of ultimate reality, or in the massing of 
experimental data on points not always selected with breadth, 
wisdom and perspective. It is doing a work for the child at 
school akin to that of the Reformation for the religious life of 
the adult, and the verdicts on many of the most important 
questions of method and matter for all educational grades, from 
birth to college, when fully rendered will be more or less final 
and will give education what it has long lacked—a truly scien- 
tific basis, and help to give to teachers a really professional 
Status. 


A. Last oF ToprcaAL SYLLABI IN ORDER. 


1. Anger, G. S. Hall, Oct., 1894. 
2. Dolls, G. S. Hall, Nov., 1894. } . 
«« “(Supplementary Questionnaire.) A.C. Ellis, June, 1896. 


co 


SO 


HALL: 


Crying and laughing, G. S. Hall, Dec., 1894. 

Toys and playthings, G. S. Hall, Dec., , 

Folk-lore among children, G. S. Hall, 1895. 

Early forms of vocal expression, G. S. Hall, Jan., 1895. 

The early sense of self, G. S. Hall, Jan., 1895. 

Fears in childhood and youth, G. S. Hall, Feb. -» 1895. 

Some common traits and habits, G. S. Hall, Feb., 1895. 

Some common automatisms, nerve signs, etc., G. S. Hall, March, 


1895. 
Feeling for objects of inanimate nature, G. S. Hall, March, 1895. 
Feelings for objects of animate nature, G. S. Hall, April, 1895. 
Children’s appetites and foods, G. S. Hall, April, 1895. 
Affection and its opposite states in children, G. S. Hall, April, 


1895. 
Moral and religious experiences, G. S. Hall, May, 1895. 
Peculiar — exceptional children, G. S. Hall and E. W. Bohan- 


non, Oct., 5- 
Moral defects and perversions, G. S. Hall and G. E. Dawson, Oct., 


1895. 

The beginnings of reading and writing, G. S. Hall and H. T. 
Lukens, Oct., 1895. 

Thoughts and feelings about old age, disease and death, G. S. 
Hall and C. A. Scott, Nov., 1895. 

Moral education, G. S. Hall and N. P. Avery, Nov., 1895. 

Studies of school reading matter, G. S. Hall and J. C. Shaw, Nov., 


1895. 
School statistics, G. S. Hall and T. R. Croswell, Nov., 1895. 
Early musical manifestations, G. S. Hall and Florence Marsh, 
Dec., 1895. 
Fancy, imagination, reverie, G. S. Hall and E. H. Lindley, Dec., 


1895. 

Tickling, fun, wit, humor, laughing, G. S. Hall and Arthur Allin, 
Feb., 1896. 

Suggestion and imitation, G. S. Halland M. H. Small, Feb., 1896. 

Religious experience, G. S. Hall and EK. D. Starbuck, Feb., 1896. 

A study of the character of religious growth, E. D. Starbuck. 

Kindergarten, G. S. Hall, Anna E. Bryan and Lucy Wheelock, 
March, 1896. 

Habits, instincts, etc., in animals, G. S. Hall and R. R. Gurley, 
March, 1896. 

Number and mathematics, G. S. Hall and D. E. Phillips, April, 


1896. 

The only child in a family, G. S. Hall and E. W. Bohannon, 
March, 1896. 

Degrees of certainty and conviction in children, G. S. Hall and 
M. H. Small, Oct., 1896. 

Sabbath and worship in general, G. S. Hall and J. P. Hylan, Oct., 
I 

Questions for the study of the essential features of public wor- 
ship, J. P. Hylan. 

Migrations, tramps, truancy, running away, etc., vs. love of home, 
G. S. Hall and L. W. Kline, Oct., 1896. 

Adolescence and its phenomena in body and mind, G. S. Hall and 
E. G. Lancaster, Nov., 1 

~~ en and recitations, G. S. Hall and J. C. Shaw, Nov., 


sutlnes, solitude, restlessness, G. S. Hall and H. S. Curtis, Nov., 
1896. 
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The psychology of health and disease, G. S. Hall and H. H. God- 
dard, Dec., 1896. 


41. Spontaneously invented toys and amusements, G. S. Hall and T. 
R. Croswell, Dec., 1896. 

42. seus and sacred music, G. S. Hall and T. R. Peede, Dec., 1896. 

43. Puzzles and their psychology, G. S. Hall and E. H. Lindley, Dec., 


1896. 
44. The sermon, G. S. Hall and A. R. Scott, Jan., 1897. 
45. Special traits as indices of character, and as i likes and 
dislikes, G. S. Hall and E. W. Bohannon, Jan., 1897. 
46. Reverie and allied phenomena, G. S. Hall ‘and G. E. Partridge, 
April, 1897. 
47. The psychology of health and disease, G. S. Hall and H. H. 
Goddard, May, 1897. 
48. Immortality, G. S. Hall and J. R. Street, Sept., 1897. 
49. Psychology of ownership vs. loss, G. S. Hall and L. W. Kline, 
Oct., 1897. 
50. Memory, G. S. Hall and F. W. Colegrove, Oct., 1897. 
51. To mothers, F. W. Colegrove, Dec., 1897. 
52. Humorous and cranky side in education, G. S. Hall and L. W. 
Kline, Oct., 1897. 
53. The psychology of shorthand writing, G. S. Hall and J. O. 
Quantz, Nov., 1897. 
54. The teaching instinct, G. S. Halland D. E. Phillips, Nov., 1897. 
55. Home and school punishments and penalties, G. S. Hall and C. 
H. Sears, Nov., 1897. 
56. Straightness and uprightness of bate, G. S. Hall, Dec., 1897. 
57. Conventionality, G. S. Hall and A. Schinz, Nov., 1897. 
58. Local voluntary association among teachers, G. S. Hall and H. D. 
Sheldon, Dec., 1897. 
59. Motor education, G. S. Hall and E. W. Bohannon, Dec., 1897. 
60. Heat and Cold, G. S. Hall, Dec., 1897. 
61. Training of Teachers, G. S. Hall and W. G. Chambers, Dec,, 1897. 
62. Educational ideals, G. S. Hall and L. E. York, Dec., 1897. 
63. Water psychoses, G. S. Hall and F. E. Bolton, Feb., 1898. 
64. The institutional activities of children, G. S. Hall and H. D. 
Sheldon, Feb., 1898. 
Obedience and obstinacy, G. S. Hall and Tilmon Jenkins, March, 


1898. 
The sense of honor among children, G. S. Hall and Robert Clark, 
March, 1898. 

67. Children’s collections, Abby C. Hale, Oct., 1898. 

68. The organizations of American student life, G. S. Hall and H. D. 
Sheldon, Nov., 1898. 

69. Mathematics in common schools, G, S. Hall and E. B. Bryan, 
Feb., 1899. 

70. Mathematics in the early years, G. S. Hall and E. B. Bryan, Feb., 
1899 

71. nieitaeees | in children, G. S. Hall and W. S. Small, Feb., 1899. 

72. Mental traits, C. W. Hetherington, April, 1899. 

73. The fooling impulse i in man and animals, G. S. Hall and Norman 
Triplett, March, 1899. 

74. Confessions, G. S. Hall and E. W. Runkle, March, 1899. 

75. Pity, G. S. Hall, March, 1899. 

76. gets of rhythm by children, G. S. Hall and C. H. Sears, 
May, 1899. 

77. The monthly period, Anna L. Brown, May, 1899. 

Perception of rhythm, C. H. Sears, Dec. +» 1899. 


JOURNAL—7 


| 


HALL: 


Psychology of uncertainty, G. S. Hall and C. J. France, Feb., 


Ig00. 
Straightness and uprightness of body, G. S. Hall and A. W. 


Trettien, Jan., 1900. 
Pedagogical pathology, G. S. Hall and Norman Triplett, Nov., 


Religious development, G. S. Hall and C. H. Wright, Jan., rgor. 
Geography, G. S. Hall and F. H. Saunders, Feb., Igor. 

Feelings of adolescence, E. J. Swift, Oct., Igor. 

Introspection, E. J. Swift, Oct., 1gor. 

Signs of nervousness, E. J. Swift, Oct., 1901. 

Examinations, W. M. Pollard, Nov., 190. 

Sub-normal children and youth, A. R. T. Wylie, Nov., Igor. 
English, G. S. Hall, Dec., Igor. 

Education of women, G. S. Hall, Dec., 1901. 

Heredity, C. E. Browne, Dec., 1901; (a) Jan., 1902. 

The conditions of primitive peoples and the methods employed 
to civilize and Christianize them, J. E. W. Wallin, April, 1902. 
Children’s thoughts, reactions and feelings to animals, G.S. Hall 

and W. F. Bucke, Nov., I9o2. 
Reactions to light and darkness, G. S. Hall, Nov., _. 
Children’s interest in flowers, Alice Thayer, Nov., ’ 
Reactions to light and darkness (2), G. S. Hall and Theodate L. 
Smith, Dec., 1902. 
Superstition among children, S. W. Stockard, Dec., 1902. 
Questionnaire on the soul, L.. D. Arnett, Jan., 1903. 
. Questionnaire on children’s prayers, S. P. Hayes, Jan., 1903. 
. Questions about food and appetite, Sanford Bell, Jan., 1903. 
. Questionnaire on religious experiences subsequent to conversion, 
E. P. St. John, Jan., 1903. 
. Development of the sentiment of affection, Theodate L. Smith, 
March, 1903. 


B. PuBLISHED Books AND ARTICLES BASED WHOLLY OR 
IN PART ON THE PRECEDING QUESTIONNAIRES, THE 
NUMBERS FOLLOWING THOSE OF THE LATTER ABOVE. 


G.S. Harty. A study of anger. Am. Jour. of Psy., July, 1899, 
Vol. 10, pp. 516-591. 

G.S. Harty and A. C. Exxis. A study of dolls. Ped. Sem., 
Dec., 196, Vol. 4, pp. 129-175. 

G. S. Hatt and ARTHUR ALLIN. The psychology of tickling, 
laughing, and the comic. Am. Jour. of Psy., Oct., 1897, Vol. 9, 
pp. I-41. See Sully: Essay on laughter, N. Y., 1902; Psychol- 
ogy of tickling, C. R. IVe Cong. Int. de Psy., Paris, 1901; 
Laughter of savages, Int. Mo., Sept. 1 og Also H. M. Stanley: 
Remarks on tickling and laughing, . Jour. of Psy., Vol. 9, 
p. 235; and G. V. N. Dearborn: The anal of the smile and 
laugh, Science, June I, 1900. 

4. See Bucke. 

J. W. SLAUGHTER. The moon in childhood and folklore. Am. 
Jour. of Psy., April, 1902, Vol. 13, pp. 394-318. See supplemen- 
tary note by G. S. Hall. Also Miriam V. Levy: How the man 
gotinthe moon. Ped. Sem., Vol. 3, p. 317. 

G. S. Hay and J. E. W. WALLIN. How children and youth 
think and feel about clouds. Ped. Sem., Dec., 1902, Vol. 9, pp: 
460-506. 
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6. H.T. LUKENS. Preliminary report on the learning of language. 
Ped. Sem., June, 1896, Vol. 3, pp. 424-460. See Frederick 
Tracy: Language of Childhood, Am. Jour. of Psy., Vol. 6, p. 
107; and Psychology of Childhood, Boston, 1893. Also Lillie A. 
Williams: Children’s interest in words, Ped. Sem., Sept., 1902; 
J. R. Street: A study in language teaching, Ped. Sem., Vol. 4. 
Refer to 3. 

G. S. HALL. Some aspects of the early sense of self. Am. 
Jour. of Psy., April, 1898, Vol. 9, pp. 351-395. See Arnett’s His- 
tory of concepts of the soul. Also H. M. Stanley: On the early 
sense of self. Science, 1898, Vol. 8, p. 22. 

8. G.S. Hany. A study of fears. Am. Jour. of Psy., Jan., 1897, Vol. 
8, pp. 147-249. See H. M. Stanley: Rational fear of thunder 
and lightning, 4m. Jour. of Psy., Vol. 9, p. 418. Anna B. Sivi- 
ter: Fears of childhood discovered bya mother, Kgn. Mag., 
Vol. 12, p. 82. S. H. Rowe: Fear in the discipline of the child, 
Outlook, Sept. 2, 1898, Vol. 60, p. 232. Colin A. Scott: Child- 
ren’s fears as material for expression, etc., Trans. Ill. Soc., for 
Child Study, Vol. 3, p. 12. T. S. Clouston: Developmental 
insanities and psychoses, Tuke’s Dict. of Psy., Medicine, Vol. 
I, p. 357- A. Binet: La peur chez les enfants, L’Année Psy- 
chol., Vol, 2, p. 223. 

See Lindley and Partridge on Automatisms. 

E. H. LINDLEY and G. E. PARTRIDGE. Some mental automatisms. 
Ped. Sem., July, 1897, Vol. 5, pp. 41-60. See G. E. Partridge: 
Reverie, Ped. Sem., Vol. 5, p- 445- 

G. H. Exits. Fetichism in children. Ped. Sem., Vol. 9, p. 205. 
Also G. S. Hall: The love and study of nature. Agriculture of 
Mass., 1898, p. 134. See work on Moon, Clouds, Water, Heat, 
Light and Darkness, etc. 

See Bell. 

SANFORD BELL. A preliminary study of the emotion of love be- 
tween the sexes. Am. Jour. of Psy., Vol. 13, p. 325. See Frank 
Drew, Ped. Sem., Vol. 2, p. 504. Also Miss Smith’s present work. 

See Leuba and Starbuck. 

E. W. BOHANNON. Peculiar and exceptional children. Ped. Sem., 
Oct., 1896, Vol. 4, pp. 3-60. See his Only child in a family. Fed. 
Sem., Vol. 5, p. 

G. E. Dawson. A study in youthful degeneracy. Ped. Sem., 
Dec., 1896, Vol. 4, pp. 221-258. See Frederic Burk: Teasing and 
bullying. Ped. Sem., Vol. 4, p. 336. A. R. T. Wylie: On the 
psychology and pedagogy of the blind. Ped. Sem., Vol. 9, p. 
127. G. E. Dawson: Psychic rudiments and morality. Am. 
Jour. of Psy., Jan., 1900, Vol. 11, pp. 181-224. See Kuhlmann. 

See Lukens. 6. 

Cc. A.Scorr. Old age and death. Am. Jour. of Psy., June, 1896, 
Vol. 8, pp. 67-122. 

J.C. SHaw. Atest of memory in school children. Ped. Sem., 
Vol. 4, p. 61. 

FREDERIC BuRK. The evolution of music and the pedagogical 
application. Proc. California Teachers’ Ass’n, 1898; and Study 
of kindergarten problems. San Francisco, 1899, p. 23. M. 
Meyer: Howa musical education should be acquired in the pub- 
lic school. Ped. Sem., Vol. 7, p. 124; and Contributions to a 
psychological theory of music. Univ. of Missouri Studies, Vol. 
1, No.1. J. A. Gilbert: Experiments on the musical sensitive- 
ness of school children. Studies from Yale Psy. Lab., Vol. 1, 
pp. 80-87. Fanny B. Gates: Musical interests of children. Jour. 
of Ped., Vol. 11, p. 265. See also Norton and papers on rhythm. 
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24. See Partridge: Reverie. 

25. See 3. 

26. M.H.SMALL. The suggestibility of children. Ped. Sem., Dec., 
1896, Vol. 4, pp. 176-220. See Imitation. 

27 and 28. E.D.Strarsuck. A study of conversion. Am. Jour. of 
Psy., Jan., 1898, Vol. 8, pp. 268-308; Some aspects of religious 
growth, Am. Jour. of Psy., Oct., 1897, Vol. 9, pp. 70-124; The 
psychology of religion, Charles Scribner’s Sons, N. Y., 1899, pp. 


423. 

29. a Esy. The reconstruction of the kindergarten. ed. 
Sem., July, 1900, Vol. 7, pp. 229-286. See G. S. Hall: Some de- 
fects of the kindergarten in America. Forum, Jan., 1goo, Vol. 
28, p. 579- 

R. hn’ Guan. The habits of fishes. Am. Jour. of Psy., July, 
1902, Vol. 13, pp. 408-425. See studies on white rats, dogs, 
monkeys, etc. 

D. E. Poiiuips. Genesis of number forms, Am. Jour. of Psy. 
July, 1897, Vol. 8, pp. 506-527; Number and its application psy- 
chologically considered, Ped. Sem., Oct., 1897, Vol. 5, pp. 22I- 
282; Some remarks on number and its application, Ped Sem., 
April, 1898, Vol. 5, pp. 590-599. See John Dewey; Some re- 
marks upon the psychology of number. Fed. Sem., Vol. 5, p. 
426. 

E. W. BOHANNON. The only child in a family. Ped. Sem., 
April, 1898, Vol. 5, pp. 475-496. 

M.H.SMALL. Methods of manifesting the instinct for certainty. 
Ped. Sem., Jan., 1898, Vol. 5, pp. 313-380. 

and 35. J. P. Hylan: Public worship. Open Court Pub. Co., 
Chicago, I90I. pp. 94. 

L. W. Kuine. The migratory impulse vs. love of home. Am. 
Jour. of Psy., Oct., 1898, Vol. 10, pp. 256-279; Truancy as related 
to the migrating instinct, Ped Sem., Vol. 5, p. 381. 

E. G. LANCASTER. The psychology and pedagogy of adolescence. 
Ped. Sem., July, 1897, Vol. 5, pp. 61-128. See G. S. Hall: Moral 
and religious training of children, Princeton Rev., Vol. Io, p. 
26. and The moral and religious training of childreu and adoles- 
cents, Ped. Sem., Vol. 1, p. 196. W.H. Burnham: The study of 
adolescence, Ped. Sem., Vol. 1, p. 174. A. H. Daniels: The new 
life, dm. Jour. of Psy., Vol. 6, p. 61. 

See Pollard. 

M. H. SMALL. On some psychical relations of society and soli- 
tude. Fed. Sem., April, 1900, Vol. 7, pp. 13-99. H.S. Curtis : 
Inhibition. Ped. Sem., Oct., 1898, Vol. 6, pp. 65-113. See 
literature on crowds. 

H.H.GopparRpD. The evidenceof mind on body as evidenced by 
faith cures. Am. Jour. of Psy., April, 1899, Vol. 10, pp. 431-502. 
See 47 and 73. 

T. R. CROSWELL. Amusements of Worcester school children. 
Ped. Sem., Sept., 1899, Vol. 6, pp. 314-371. See G. E. Johnson: 
Education by plays and games. Fed. Sem., Vol. 3. p. 97. 

See music and rhythm. 

E. H. LINDLEY. A study of puzzles with special reference to the 
psychology of mental adaptation. Am. Jour. of Psy., July, 
1897, Vol. 8, pp. 431-493 

G. E. PARTRIDGE. Reverie. Ped. Sem., April, 1898, Vol. 5, pp- 
445-474. See Automatisms. 

See 4o. 

J. R. STREET. A genetic Study of immortality. Ped. Sem., Sept., 
1899, Vol. 6, pp. 267-313. See Scott: Old Age and Death, 19. 
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L. W. King, and C.J. FRANCE. The psychology of ownership. 
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A COMPRESSED AIR DEVICE FOR ACOUSTIC AND 
GENERAL LABORATORY WORK.’ 


By Guy MONTROSE WHIPPLE, Ph. D. 


A short time ago, I published a brief description of a simple 

form of compressed air apparatus which served a useful pur- 
pose in experiments with the Appunn tonometer and the 
Stern blown bottle.? At the suggestion of Dr. Stern, I have 
since elaborated this air-compressor until it is now in a form 
which renders it useful for many kinds of acoustic work, 
such as the actuating of bottles, organ-pipes, reed-boxes, 
Quincke tubes, the Galton whistle and like instruments. It is 
equally serviceable for any other laboratory purposes which re- 
quire a perfectly uniform blast of air at moderate pressures and 
without the presence of hisSes or other disturbing noises. The 
new form will also satisfy a requirement which is not met in 
the bellows type of machine, for it allows entire freedom to the 
operator; aside from the brief time consumed in changing the 
counterweight every two or three minutes, a continuous blast 
of air at constant pressure is automatically provided. 

The original cruder form of the air-compressor was built 
upon the principle of the gasometer. A galvanized iron cylin- 
der, 30 cm. in diameter and 75 cm. long, was inverted and 
lowered into a second slightly larger cylinder filled with water. 
Suitable weights caused the upper cylinder to exert a pressure 
upon the air above the water, the upper sliding down within 
the lower cylinder as the air was used. The upper cylinder 
was then raised with a counterweight when exhausted. 

While this simple form of apparatus will answer sufficiently 
well for many purposes, it has certain defects which become 
serious when it is desired to work more rapidly and with great- 
er exactness. In the first place, the supply of air is exhausted 
in from 15 to 30 seconds. Secondly, it can be renewed only 
by allowing the rising cylinder to draw in a fresh volume of 
air, a process which takes some three-quarters of a minute. 
And, finally, the displacement of water by the descending 
cylinder gradually decreases its effective weight and therewith 
the air pressure. 

In the improved form of apparatus, the first defect has been 


1From the Laboratory of the Department of Education, Cornell 
University. 
2This Journal, XII, 1902, 221. 
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overcome by increasing the size of the tanks. The second de- 
fect has been overcome by employing two tank systems, which 
are exact duplicates of each other, and so arranged that the 
one tank is filling while the other is emptying. The third de- 
fect has been removed by a compensating device, which serves 
at the same time to join the two moving cylinders. 

The general appearance and mode of construction will be 
understood from the accompanying cut, which represents the 
somewhat rough ‘home-made’ product of our experimenta- 
tion. It will be seen that in each tank system there is a water 
tank 82 cm. high and 48cm. in diameter. This tank is in 
reality double walled, as there is an inner cylinder 43 cm. in 
diameter, invisible in the cut. These cylinders have, of course, 
a common bottom, so that the space between them is water- 
tight. This dispenses with a great deal of weight which would 
otherwise result if the entire tank were filled with water. The 
outer wall is pierced near the bottom to admit a half-inch pet- 
cock, which facilitates the draining of the water when neces- 
sary, and which also serves to connect the water spaces of the 
two tank systems, as is desirable under some conditions. Both 
the outer and the inner walls are also pierced, as near the bot- 
tom as possible, to admit a 1-inch galvanized iron pipe for the 
air transmission, Six lugs or handles for the attachment of 
vertical supports (iron rods or wooden posts, 181 cm. long’), 
are riveted and soldered to the outer cylinder, three near the 
top, three near the bottom. A solid wooden plank caps the 
posts and forms a support for raising the tanks. 

The upper or moving tanks are 79.5 cm. long and 45.5 cm. 
in diameter, so that, when inverted, they slide easily into the 
water space of the lower tanks. On the center of the flat top 
a heavy ring or iron loop is fastened to serve as the attach- 
ment of the connecting chain and counterweight cord, and at 
three points on the edge are fastened the pulleys (3.5 cm. in 
diameter) which serve to guide the cylinders by travelling 
along suitable ways on the vertical supports. 

The two tank systems thus constructed are now placed side 
by side with the air pipes facing each other. The wooden top- 
boards are joined by two small braces. The moving tanks are 
connected by an iron chain (180 cm. long and civca 2.6 kg. in 
weight) such as is sold for agricultural machinery as ‘‘ Num- 
ber 052 link belting.’’ ‘This passes over two large wooden 
pulleys (13 cm., outside diameter) which are firmly fastened 
to the wooden top-board of each tank system. A simple 
support must also be placed midway between the pulleys: 


_1In the apparatus pictured, wooden joists, 5.5 x 4.5 cm. cross sec- 
tion, were used. Iron pipes would be quite as efficient and much 
lighter in appearance, as only two uprights would then be required 
for each tank. 
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otherwise vibration of the chain will produce a ‘ puffing’ 
effect upon the air blast. This chain is employed instead 
of a more flexible material, such as rope or leather belting 
because it possesses just the required weight. Evidently, in 
using the duplicate tank form of compressor, the error of 
displacement is doubled, for when one tank descends and thus 
loses weight by immersion, the other tank rises at an equal 
rate and thus gains in weight. Since the rising tank, from 
the manner of construction, is dragging on the descending 
tank, its variable weight-error is added to that of the descend- 
ing tank. The chain used weighs per cm. exactly twice the 
amount lost per cm. by one tank as a result of displacement; 
in operation it therefore exactly counteracts the displacement- 
error. 

Pressure is exerted upon the air system by means of a counter- 
weight (civca g kg.) which nearly removes the pull of one 
tank upon the connecting chain, thus allowing the other to drop 
by its own weight. For some purposes the weight of the air 
tank itself furnishes sufficient pressure, but in many cases it is 
necessary to increase this pressure. . This is most easily done, as 
shown in the illustration, by placing flat lead weights upon the 
top of the tank. It is obvious that weights of equal value must 
be placed upon both tanks and also upon the counterweight. 

To facilitate the rapid handling of the apparatus a single 
counterweight only is employed. By means of small pulleys a 
cord is brought from the top of each air tank to a point in 
front of one of the tanks and about 136 cm. from the floor. 
After passing over the last pulley each cord terminates in an 
iron ring; this serves by its weight to keep the cord sufficiently 
taut and furnishes an easy means for attaching and detaching 
the counterweight. The latter is made preferably of lead with 
removable discs to vary its weight. It is clear that, when one 
tank is emptied, the other can be at once set in motion by 
simply lifting the counterweight from the lower to the upper 
cord-ring, an operation which consumes less than five seconds. 
This brief task of occasionally raising the counterweight is thus 
the only attention which the air-compressor demands: the opera- 
tor is otherwise entirely free to conduct his experiments. 

The air system, as has been mentioned, is made up in part 
ofa short (11 cm.) iron pipe projecting from the bottom of 
each water tank. This piece is continued upward by an elbow 
and straight piece (76 cm. long) which terminates in a T-piece 
with a short pipe projecting from each arm. Upon these arms 
are screwed the check-valves, two for each tank system (one 


1This might be effected, perhaps, by the use of a flat, flexible belt of 
thin leather or woven linen, to which small lead weights should be 
— at frequent intervals. The pulleys could then be made much 
smaller. 
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opening inward and the other, which leads to the instruments, 
outward). It will be seen that these valves are essential to 
the rapid manipulation of the machine, for otherwise it would 
be necessary to turn four valves whenever either tank was ex- 
hausted. As it was impossible to purchase air-tight valves of 
sufficient delicacy, these were constructed in the laboratory. 
Though they are somewhat bungling in appearance they are 
easily and cheaply made and work to perfection. Each valve 
is built in a wooden box 7.5x7.5x 11cm. The joints are 
made tight with melted paraffine, though the top is preferably 
screwed down against a layer of chamois or thin rubber 
smeared with white lead, so as to be more easily removable for 
inspection or repair. The ends of the valve boxes consist of 
wooden blocks bored to receive the iron pipes. In each box 
one of these pieces is planed off on its inner surface at an angle 
of about 15 degrees (the longer face being on the bottom). A 
piece of brass tubipg (30 cm. in diameter) is then driven into 
the block and brought to an even edge slightly projecting from 
the oblique surface. This forms the seat of the valve. The 
flap is made of a sheet of thin flexible rubber (such as is sold 
in strips for bandages) to which is cemented a piece of 1-16th- 
inch hard rubber slightly larger than the seat of the valve. 
The soft thin rubber, being next the brass tubing, forms an 
air-tight valve of the ‘flap’ or ‘butterfly’ type (the upper end 
serving at the same time as the hinge), while the hard rubber 
provides a perfectly flat, rigid surface at the line of contact. 
The outward opening valve-boxes have attached to them a 
half-inch pipe leading to the instrument to be blown. 

The amount of air available in the tanks just described (over 
128 liters before compression) is sufficient to actuate a small 
organ pipe (e¢. g. of 220 vibs.) continuously for two minutes 
45 seconds and the Stern blown bottles nearly as long, z. ¢., 
about eight times as long as the smaller machine first con- 
structed. In case a large quantity of air at a relatively high 
pressure is desired for shorter periods, this may be readily 
secured by raising both tanks and allowing them to fall simul- 
taneously. 

In comparison with the large Appunn bellows,—the labora- 
tory instrument most commonly used for like purposes,—the 
compressed air device which I have described will be found to 
present many advantages. It occupies no more floor space; it 
delivers air with absolute uniformity and at far less expendi- 
ture of time and energy on the part of the operator. Finally, 
its first cost is much less’ and it is distinctly less liable to 
deteriorate with use and age. 


The writer will gladly submit estimates for the construction, in 
Ithaca, of duplicates of this apparatus. 
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PROFESSOR CALKINS ON MENTAL ARRANGEMENT.’ 


By I. MADISON BENTLEY. 


In a recent note (Philosophical Review, XI, 553), Professor 
Calkins makes reference to my article on ‘‘ the Psychology of 
Mental Arrangement’’ in the April number of this Journal 
(XII, 269). The note calls for the following explanatory re- 
marks. (1) It is true that I did not take account of Miinster- 
berg’s Wertqualitaeten or Ebbinghaus’s allgemeine LEigen- 
schaften; but neither did I discuss the views of Wundt or of 
Spencer or of James. My primary object in the article was to 
trace a line of discussion that had run through the magazine 
literature during the last twelve years—a discussion that was 
fairly coherent and logical. Since I made no attempt to give 
an account of the text-books and of the systematic treatises, the 
limitations of the article seemed obvious and I did not think 
it necessary to point them out. I referred to Stout because he 
had proposed an English term to cover the alleged formal ele- 
ments; a term that has had some influence on English termin- 
ology (see, ¢. g., Baldwin’s Dict. of Philos. and Psych.). (2) 
If I sounded a warning against the hasty recognition of ‘form 
qualities’ and ‘funded contents,’ I should like to make the 
warning twice as emphatic against the illegitimate use of rela- 
tions. Professor Calkins’s argument for ‘ relational elements’ 
is that the expression ‘‘ suggests that ‘dependent’ character of 
these experiences which Cornelius marks by naming them the 
‘attributes’ of conscious complexes.’’ But ifit is the attributive 
characteristic that is peculiar to the relational element, one can 
but wonder why Professor Calkins has made the usual attri- 
butes of sensation independent elements, and has created 
separate classes for ‘attributive’ and ‘ relational’ elements, 
(see her Jntroduction to Psychology pages 105 and 113). More- 
over, dependence is characteristic—both in the physical and 
the mental world—of other things than relations. A relation 
isa single type of dependence. The height of the mercury 
column depends upon temperature, feeling depends upon inten- 
sity of sensation, zesthetical appreciation upon a complex of 
processes, but no one of these dependent terms can properly be 
called a relation. It might, indeed, be said that, were every 


‘This note should have appeared in the October journal, but was 
omitted by mistake. E. B. T. 
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dependent element a ‘relational’ element, all consciousness 
would be relational; for consciousness depends invariably both 
upon nervous processes and upon previous conscious experience. 
‘‘Divorced from Spencer’s associationist interpretation,’’ and 
from the notion that mind must contain things and relations 
because it knows a world of related things, the term becomes, 
it seems to me, void of contents. The word ‘funding ’ is itself 
much more significant and much less misleading. (3) Since I 
did not discuss the experiences of ‘oneness,’ of ‘likeness’ and 
of ‘difference,’ and since I did not commit myself to two 
classes of elements—‘‘ sensational and affective phenomena,’’— 
I can hardly be held responsible for my critic’s inference that 
I should deny the existence of a unique factor in these experi- 
ences; though I may say at once, that I should gravely ques- 
tion the propriety of naming such a factor when found a rela- 
tional element. I may add that I did not go so far, either, as 
to assert that some factor analogous to funded contents could, 
in every instance, be dispensed with. My contention was that 
‘*the hypothesis of distinctive and unique conscious structures 
which characterize mental complexes is to be entertained with 
caution if not with suspicion,’’ and that ‘‘ their intemperate 
use in certain of the treatises that we have discussed is both 
unnecessary and indefensible.’’ There was, moreover, a plea 
entered for a clearer comprehension of analysis and, also, for 
the rejection of the atomic view of mind—a view which, I am 
convinced, is really at the core of the theory of relational ele- 
ments. As to the type of complexes which the article did 
bring under discussion—the type represented by figures and 
melodies—there seems to be no difference of opinion. Profes- 
sor Calkins says: ‘‘ nor does direct introspection disclose the 
presence of specific form-qualities as distinctive of particular 
melodies or figures.’’ (4) It is possible that Professor Calkins 
has overinterpreted the proposed ‘pattern’ or ‘plan of arrange- 
ment’ which was explained as ‘‘nothing but the elements 
taken together.’’ It is precisely the introduction into mental 
synthesis of any sort of adhesive material that the ‘ arrange- 
ment’ theory is intended to preclude. On the assumption that 
an element is a concrete, self-contained entity,—a common 
enough artifact of analysis,—the notion of such a ‘ plan’ would 
be foolish; on the assumption of the type of analysis for which 
the article contended, the notion can hardly be termed either 
“‘vague’’ or ‘‘ambiguous.”’ 
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The History of the Problems of Philosophy, by Paul, JANET and GABRIEL, 
SEAILLES. Edited by Henry Jones. Vol. I, pp. 389; Vol. II, pp. 
375. Macmillan and Co., London, 1go2. 

The psychological volume discusses what is philosophy, the psy- 
chological problem, the senses and external perception, reason, mem- 
ory, association of ideas, language, feeling, freedom and habit. The 
philosophical volume treats of ethics and its problems in ancient and 
modern times, metaphysics including scepticism and certitude, matter, 
mind, and their relations, and in part four, theodicy with a religious 
problem in ancient, middle and modern times, with a final chapter on 
the problem of the future life. 


A Syilabus of an Introduction to Philosophy, by WALTER T. MARVIN. (Col- 
umbia University Contributions.) The Macmillan Co., New York, 
1899. pp. 279. Price, $1.25. 

Conception, definition, and classification are discussed in the intro- 
duction. Under metaphysics, realism including ontology and cos- 
mology, and then idealism are characterized. Then follow the prob- 
lems of conceptual knowledge and those of the principles of reality, 
while the last three parts are devoted to the philosophy of religion, 
esthetics and ethics. 


The Light of China. The Tao Teh King of Lao Tsze; 604-504 B.C. An 
accurate metrical rendering, translated directly from the Chinese 
text, and critically compared with the standard translations, the 
ancient and modern Chinese commentaries, and all accessible au- 
thorities, by I. W. Heysinger. Research Publishing Co., Phila- 
delphia, 1903. pp. 165. 

This, we are told, is the ninth translation of the text of Lao Tsze, 
born 604 B. C., into the Western languages. The author has chosen a 
metrical form of translation, but has traced every word of the eighty- 
one chapters to its source. The original was in pure Chinese poetry. 
Beginning with the one hundred and ninth page is an index, and fol- 
lowing that, a list of words of special significance. While we cannot 
judge of the fidelity of the translator, the work itself is full of interest 
and a Godsend to the student of literature, philosophy and religion. 


Religion as a Credible Doctrine. A Study of the Fundamental Difficulty, by W. H. 
MALLOcK. Chapman and Hall, London, 1903. pp. 287. 

The chief chapters here treat of methods, starting point, origin of 
life, animal immortality, five aspects of the free will problem, psychic 
and material determinism, religion and the God of philosophy, sentient 
life and ethical theism, practical basis of belief, the reasonable libera- 
tion of belief, etc. 

Studies in the Apostolic Church, by CHARLES H. MoRGAN, THOMAS E. Tay- 
Lor, S. EARL TAYLOR. Jennings and Pye, Cincinnati, I902. pp. 
226. 

The aim of this work is to enable those who use it to master this 
part of the Bible ‘‘and to impart such a knowledge of the life and 
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work of the early disciples of our Lord as will lead to the highest 
Christian character and service.’’ It is essentially a work of synopses 
of Sunday School work, divided into lessons and days with question 
and answer. 


Human Personality and its Survival of Bodily Death, by FREDERIC W. H. 
Myers. Vol. I, pp. 700; Vol. II, pp. 660. Longmans, Green and 
Co., London, 1903. 

This posthumous work has long been expected and really sums up 
the views of its author who was perhaps the most influential member 
of the movement known as psychic research. The main topics treated 
are:—disintegrations of personality, genius, sleep, hypnotism, sen- 
sory automatism, phantasms of the dead, motor automatism, trans- 
possession and ecstasy. The editors have given a very valuable digest 
of the contents of each volume, but only careful reading can do justice 
to the great industry and ingenuity of this subtle and well trained 
mind. The contributions, which he has made in this book and previ- 
ously, the conceptions of the relations between the sub-conscious and 
the normal mind, will always give hima high rank among psycholo- 
gists. Noone has contributed more toward the clearing up of por- 
tions of that vast field that lie between normal common sense and in- 
sanity. He has enriched many portions of this field by very valuable 
new facts collected from a very wide area and has given very many 
subtle explanations and made suggestions right and left of the high- 
est value. Fortunately this work can now be tolerably well demar- 
cated from his own pet hobby of objective demonstrations of post- 
mortem spiritual existence. No man was ever more supremely 
dominated by the desire to demonstrate immortality. This was the 
passion of his life. It largely determines the selection of his facts 
and colors every description of them. But, fully persuaded as we are 
that all this is as mistaken as it would be to interpret the facts of 
astronomy back to the formule of astrology and utterly inconclusive 
as it all is, we believe he has opened a new and rich mine for other 
theories which perhaps may ultimately arise and be the exact con- 
verse of his. It must here suffice to add only that to our thinking the 
key to the explanation of every phenomena is to be found in the past 
and not in the future, and when the great work of developing the 
doctrine of psychic evolution is complete many of his own facts will 
shine with a new lustre and point perhaps toward an utterly different 
goal and one which he would perhaps abhor. 

L’Hypnotisme et la Suggestion, par DR. GRASSET. O. Doin, Paris, 1903. 
PP- 534- 

The author of this attempt at a psychological synthesis is inspired 
by Pierre Janet and holds to his distinction between a superior and 
inferior psychism. He agrees with Bernheim that hypnotism is a 
state of suggestibility, but differs from this anthor in distinguishing 
between suggestion and persuasion, advice and education. Its cura- 
tive effect he prefers to call pediatric rather than pedagogic. It is 
provided with good indexes and summaries. 


Modern Spiritualism. A History and a Criticism. By FRANK PODMORE. 
Vol. I, pp. 307; Vol. II, pp. 374. Methuen and Co., London, 1902. 
The author acknowledges his great indebtedness to Mrs. Sidgwick 
and Drs. Hodgson and Myers. This work gives an excellent history 
of the pedigree of spiritualism in Book I from the early times, in- 
cluding Paracelsus, Mesmer, Bertrand, Esdaile, and the American 
Movement, especially Andrew Jackson Davis. Book II is devoted to 
early American spiritualism beginning with Arcadia, and describing 
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the physical phenomena of clairvoyance, trance speaking, etc. Book 
III treats of spiritualism in England from the days of Elliotson in the 
Zoist and Robert Dale Owen down to the present time. Book IV 
treats the problems of mediumship, such as slate writing and autom- 
atism, with special chapters on a Dunglas home, Stainton Moses and 
Mrs. Piper. On the whole it is work of great value, and the story is 
faithfully told. 


The Mystery of Sleep, by JOHN BIGELOW. Harper and Bros., New York, 
1903. pp. 216. 

This is an interesting general treatise, which does not attempt to go 
ror into the modern psychology of the subject, but moves in the 
field of early authors, religion, health, etc. It is a convenient work 
to have at hand, because of its quotations and summaries of earlier 
views, but cannot be said to add much to our scientific knowledge. 


Soul Shapes. T. Fisher Unwin, London, 1890. pp. 53. 

This anonymous pamphlet was suggested by Francis Galton’s work 
in visualization, which showed that some people couceived days of the 
week and numbers as colored, round, speckled, etc. This author 
claims to visualize souls and pictures in color four types of soul. Two 
are deep and two are superficial. The surface soul is most complex ; 
the map of it shows the various faculties. The deep soul is much 
smaller and dark brown, with only a few red patches. The mixed 
soul is an oblate spheroid, yellow at the surface and darkening into 
brown at the center; while the blue soul, the highest and simplest 
type of all, is cerulean. The white soul, which is not painted, is God. 
Escaped souls try to seize others ; they have all fallen away from God. 


Zur Frage der Dementia precox, von MAX JAHRMARKER. C. Marhold, 
Halle, 1903. pp. I19. 

The strong point of this interesting pamphlet is the cases, large 
numbers of which have passed through the author’s clinic. His main 
point is that Kraepelin’s interpretation is too negative and does not 
recognize the great variety of ways and symptom-groups by which de- 
mentia is attained. 


Introduction a la médécine de l’ esprit, par MAURICE DE FLEuRY. F., Alcan, 
Paris, 1900. pp. 477. 

The chief topics treated are the education of Salpétriére, doctors 
and justice, doctors and literature, doctors and psychology, fatigue; 
and under moral medicine, laziness, depression, anger, and their treat- 
—— medicine of the passions, with a concluding chapter on modern 
morals. 


Biographic Ciinics. The Origin of the IN-Health of De Quincey, Carlyle, Darwin, 
Huxley and Browning, by GEORGE M. GouD. P. Blakiston’s Son 
and Co., Philadelphia, 1903. pp. 223. 

Here is something certainly new. The author carefully collates the 
facts quoted from biographies of these five characters and then sums 
up a critical estimate of the health of each man, evaluating the effect 
of the different forms of the handicap by disease. 


The Mental Status of Czolgosz the Assassin of President McKinley, by WALTER 
CHANNING. From the American Journal of Insanity, 1902, Vol, 
LIX, No. 2. 

This is a very valuable work and the best complete summary of the 
whole matter, by the man perhaps most competent totreat it. Dr. 
Channing’s conclusion is that insanity is the most reasonable and 
logical explanation of the crime. 
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The Use of Words in Reasoning, by ALFREDSIDGWICK. A. and C. Black, 
London, Ig0I. pp. 370. 

The first part of the book treats the nature of reasoning under the 
heads—aim and method of logical study, reasoning and syllogism, 
reasoning and generalization, reasoning and judgment. The second 
part, description and ambiguity, discusses the nature of classes, in- 
definiteness and the progress of knowledge. The third part is on the 
leading technicalities of formal logic, kinds of name or term, kinds of 
assertion, argument and reasoning. The last part sums up the case 
against formal logic and suggests how it should be taught. 


The Principles of Logic, by HERBERT AUSTIN AIKINS. Henry Holt and 
Co., New York, Ig02. pp. 489. 
Professor Aikins has unusual preparation for writing such a book, 
which seems to us from a cursory survey to be on the whole the best 
text-book before the public, as indeed the last ought to be. 


L’ Année Psychologique, par ALFRED BINET. Vol. VIII, Schleicher Fréres 
Paris, 1902. pp. 757- 
The first 389 pages are devoted to original articles, sixteen in num- 
ber; then follow the digests and discussions ending with page 583; 
the rest of the volume being devoted to titles. 


The Psychological Review Monograph Supplements. Vol. 1, Harvard Psycho- 
logical Studies, edited by Hugo Miinsterberg. The Macmillan 
Co., New York, Jan., 1903. Vol. IV, No. 1, pp. 654. 

This imposing volume is made up of sixteen studies of recent years 
in the Harvard Laboratory. All are experimental in their origin except 
that of Professor Miinsterberg on the position of psychology in the 
system of knowledge to which a very elaborate chart, mapping out 
the field of life, truth, theoretical and practical knowledge, etc., is 
added. Studies of perception lead with six articles; then comes mem- 
ory with three; esthetic processes with four; and animal psychology 
with two. Another volume is promised. 

L’ Art et la Beauté, par Louis Prat. F. Alcan, Paris, 1903. pp. 285. 

This work is in the form of a Platonic dialogue, in the garden of the 
Academy, on the philsophy of art. While the form is Greek and Kal- 
likles is a modern sophist, the drama of opinions is essentially modern. 
The views of certain writers stand out very clearly and there are plenty 
of fables and allegories that play upon modern events, and even a fe- 
male philosopher, Areta, is introduced. 


Heredity and Social Progress, by SIMON N. PATTEN. The Macmillan Co., 
New York, 1903. pp. 214. Price, $1.25. 

This is a very brief and concise discussion of acquired characters, 
emotion, reproduction, responsiveness, sensation, visualization, devo- 
lution, character, education, etc. We must say that this author’s 
psychology is something which is at some points very new and strange 
to our guild. Emotions, ¢. g., are made primarily destructive; ac- 
quired characters act through association of ideas, etc. 


Pure Sociology. A Treatise on the Origin and Spontaneous Development of Society, 
by LESTER F. WaRD. The Macmillan Co., New York, 1903. pp. 
607. Price, $4 

The parts of this comprehensive work are—first, taxis, including 
the general characteristics, establishment, subject matter and method ; 
second, genesis, including filiation, the dynamic agent, the biological 
origin of subjective faculties, the conative faculties, social mechanics, 
statics, dynamics, classification of social forces, ontogenetic and phylo- 
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genetic and sociogenetic forces; third, telesis, which discusses the 
biological origin of objective faculties, non-advantageous faculties, the 
current quest of nature, and the specialization of achievement. 


The Uganda Protectorate, by StR HARRY JOHNSTON. 2 vols. pp. 1018. 
Hutchinson and Co., London, 1902. 

This very elaborate work, with 506illustrations, 48 full page colored 
plates and 9 maps, is an attempt to describe the sheeieel ateanenhhe, 
botany, zoology, anthropology, languages and history of the territories 
under British protection in East Central Africa. The book fittingly 
opens with acolored photograph of a new animal discovered by the 
author and called the okapi, which seems something of a cross be- 
tween a deer and a zebra. It is difficult to over estimate the great 
value of a work like this, based as it is upon studies at first hand. 


Tsimshian Texts, by FRANZ Boas. Govt. Print, Washington, 1902. pp. 
244. 

The texts themselves are reproduced in English letters with the 
aid of diacritical and other points and with an interlinear literal trans- 
lation in footnotes, which take about two-thirds of each page, the 
upper part of the page being a more continuous and coherent trans- 
lation of the stories. 

Nietzsche et l Inmoralisme, par ALFRED FOUILLEE. F. Alcan, Paris, 1902. 
PP. 294. 

The first book characterizes Nietzsche’s general philosophy; the 
second, his individual and aristocratic immoralism ; the third, Guyot’s 
opinion of Nietzsche from his unpublished documents; the fourth, 
Nietzsche’s religion. 

Existence, Meaning and Reality in Locke’s Essay and in Present Epistemobgy, by 
A. W. Moore. (The Decennial Publications.) University of 
Chicago Press, Chicago, 1903. pp. 25. 

Proceedings of the Society for Psychical Research. Vol. XVII, Part 45, Feb- 
ruary, 1903. London, England. 

Die Neuronenlebre und ihre Anbdnger, von FRANZ Nissi. G. Fischer, Jena, 
1903. pp. 478. 

Ueber den Einfluss von Nebenreizen auf die Raumwabrnebmung, von HaywooD 
J. PEARCE. W. Engelmann, Leipzig, 1903. pp. 81. 

Human Nature and the Social Order, by CHARLES H. Coorkzy. Charles 
Scribner’s Sons, New York, 1902. pp. 413. 

Philosophische Studien. (Wilhelm Wundt.) W. Engelmann, Leipzig, 
1902. Vol. XVIII, Part 3, pp. 513. 


Haller Redivivus, von HUGO KRONECKER. K.J. Wyss, Bern, 1902. pp. 26. 
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